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BILATERAL TO'J'AL ADRENALECTOMY IN DIABETICS WITH 
DEGENERATIVE VASCULAR DISEASE 

TVWES \V HEVDSTREAM im, JAMES T WORTH\M 

from the Department of Surgery, Dunum of Oral oat/ and the Dipartment of Medicine, Uni- 
tcrsity of Arlonwt School of Meal cine. Little Dock, Art 

It lias been known foi many years that diabetics lm\e a tendency to develop 
piemnturc aitcrioscleiosis Ilowevci, dining the past fen vears, thoie has come a 
reabration that many jonng diabetics ile\clop se\ cie aitcnolar degenerate e dis¬ 
ease in lelation to the duration of the diabetes and to its prev ious clinical charac¬ 
teristics Roughly, the longer the duration of diabetes, and particularly the more 
severe and “brittle,” the earlici will the vasculai disease develop The earliest 
manifestation of diabetic v asrulnr degeneration may be lccogm/ed in the form of 
micio-anenrysms m the lctninl arterioles Later the manifestations of generalized 
vasculai degeneration become widespread. Eloquently the kidney beiomes the 
gieatest aiea of clinical pathology One stage of this lcnal vascular deterioration 
was defined by Kimmelstiel and Wilson , 1 when they dcsuibcd “intcicapillary 
glomeiulosclcrosis ” Proceeding bejond this ncphiotic syndiome, the advanced 
stage of lcnal dctciioiation is characterized bj mailed hypcitension, vascular 
accidents, mtiogcn retention, marked piotemiiiia, hypeicholesteremin, eventual 
renal failure and death Vascular changes in the retinal vessels prodme clinical 
blindness as the disease unfolds 

Among diabeticians, thoie has been much discussion concerning the cause of 
this degenerative disease Those individuals who behove in “frec-contiol” have 
stated that this type of diabetic tieatment has no specific elTcct on aitcnolai de¬ 
generation Those who believe in physiological contiol of diabetes have claimed 
that this type of treatment may postpone dcgenei ativ c v asculnr disease indefi¬ 
nitely This point lemains unsettled 

We have referred in picvious publications'’ 3 to evideme that altered adrenal 
cortical function lesulting from the complicated course of diabetics may well be 
responsible for aitenolar degeneration To summarize this evidence bnefly, we 
may conclude that insulin hypoglycemia, either relative or absolute, is a pro¬ 
found stimulant of adrenal coitical secretion 17 Othei evidence has been pre- 
Rescarch p iper 1164, lourn il scries, TJmvcrsitv of Arkansas 

Read at annual meeting, South Centril Section of American Urological Association, 
Colorado Springs, Colo October lb-20, 1914 

1 Kimmelstiel, P and Wilson, C Intcrcipillarj lesions m the glomeruli of the hidnev 
Am J Path , 12: S3, 1930 

3 Wortham, J T and Ilendstrcain, J W The effects of bilateral, total adren ileetomy 
in diabetics iwth advmced vascular disease In Tbjrd Annual Report on Stress, 1953, bi 
H Selle and A Horava Actn, Montreal, 1953, p 195-202 

3 Wortham J T and He idstream, J W The effects of bilateral, total adrenalectomy 
in diabetics mth advanced viscular disease II Brief clinical anahsis of results to date, and 
observations of changes in the diabetic state Diabetes (To be published) 

i Somogyi, M Insulin resistance produced In insulin In pogli cemia Fed Proc , 11: 
289-290, 1952 

6 Gellhorn, C and SafTord H Influence of rcpeitcd anoxia, electroshock and insulin 
hypogh cemia on reactivity of svmpathetico adrenal sv stems Proc Soc Exp Biol Med , 
68 : 74-79, 1948 

^ ^ ’ r ' - mphatic tissue in rats following injection of insulin Am J 

n iture of the protein catabolic response to adrenal cortical 
e hj poglj cemia Endocrinol , 46- 170-177,1949 
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sented that high blood sugars, particularly rapidly rising blood sugars, arc also 
stimulatory to the adrenal cortex. 8 ' 11 It is a logical assumption that when the 
blood sugar fluctuates widely, the adrenal cortical secretory functions are also 
widely fluctuant. Arteriolar degenerative phenomena have been produced re¬ 
peatedly in experimental animals simply by the administration of excessive 
amounts of adrenal hormones wdiich w'ould be expected to fluctuate under such a 
situation. 12 ' 15 More recently, a lesion wdiich is identical to diabetic retinopathy 
has been produced simply by the administration of excessive amounts of corti¬ 
sone. 16 Cortisone, of course, is the type of adrenal cortical hormone wdiich w r ould 
be expected to fluctuate widely in response to fluctuations in the blood sugar. In 
these days of various types of long-acting insulin, most diabetics experience wdde 
fluctuations in blood sugar. 

We have felt that diabetics with vascular disease might w T ell benefit by stabili¬ 
zation of their adrenal cortical functions. Since this is impossible by medical 
methods, bilateral total adrenalectomy followed by constant maintenance doses 
of the vital adrenal cortical steroids w r as attempted. We were much encouraged 
in this project by the report of Green, Nelson and Dodds. 17 These authors reported 
favorable results upon the vascular lesions and upon the diabetes of a patient 
with malignant hypertension and diabetes following radical subtotal adrenalec¬ 
tomy. Further encouragement was given by the report of Poulsen 18 of marked 
improvement in the retinopathy of a young diabetic woman after the develop¬ 
ment of hypopituitarism due to postpartum pituitary necrosis (Sheenan’s syn¬ 
drome). 

METHOD OF HANDLING 

Seven patients have been studied before and after bilateral adrenalectomy. No 
surgical mortality has been experienced despite the precarious nature of the pa¬ 
tients’ vascular systems. After baseline studies and gross regulation of the dia¬ 
betes, all patients were prepared with 300 mg. of cortisone acetate for 3 days 
prior to surgery, and no difficulty with vascular collapse or shock during the 
operative or postoperative period has occurred. 

8 Freeman, H. and Elmadjian, F. L.: The relationship between blood sugar and lympho¬ 
cyte levels in normal and psychotic patients. Psychos. Med., 9: 226-232, 1947. 

9 Marks, P. A., Marks, D. T. and Jailer, J. W.: Depression of lymphocyte count after 
orally administered glucose. J. Clin. Endocrinol., 8: 621, 1948. 

10 Jailer, J. W., Marks, D. T. and Marks, P. A.: Variations in white blood cells following 
the oral administration of glucose to diabetics and non-diabetics. J. Clin. Endocrinol., 8: 
1074-1080, 194S. 

11 Elmadjian, F., Freeman, H. and Pincus, G.: The adrenal cortex and the lymphocyto¬ 
penia due to glucose administration. Endocrinol., 39: 293-299, 1946. 

12 Selye, H.: Stress. The physiology pathology of exposure to systemic stress. Acta Inc., 
Publ. Montreal, 1950. 

13 Selye, H.: First annual report on stress. Acta Inc. Publ. Montreal, 1951. 

14 Selye, H. and Horava, A.: Second annual report on stress. New York: Grune <fe 
Stratton, 1952. 

16 Selye, H. and Horava, A.: Third annual report on stress. Acta Inc., Publ. Montreal, 
1953. 

18 Becker, B.: Diabetic retinopathy. Ann. Int. Med., 37:273-289,1952. 

17 Green, D. M., Nelson, J. N. and Dodds, G. A.: Effects of adrenal resection on hyper¬ 
tension and diabetes. Fed. Proc. 8: 60,1949. 

18 Poulsen, J. E.: Recovery from retinopathy in a case of diabetes with Simmonds’ 
disease. Diabetes, 2: 7-12,1953. 
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The posterolateral nppioach with the patient in the latcial position commonly 
employed in kidney smgcry gives much the best c\posure. The twelfth rib is 
resected and the incision is made through the rib bed. The wound is closed, the 
patient turned in the same position on the opposite side, redraped and the other 
adienal is removed. Braided wile sutures are used for closure by placing through- 
and-tluough sutures with exception of the skin while the patient is on the kidney 
elevatoi and then tied when the elevator is llattened. 

After surgery the cortisone dose is gradually reduced. The final maintenance 
dose was that which maintained the serum sodium, potassium, and chlorides 
within normal limits, the cosinophile count below 200 cells per cubic millimeter, 
and the patient fiee of symptoms of adienal insufficiency. This dose is generally 
in the range from 23 mg. to 30 mg. daily. 

CLINICAL MATERIAL 

The clinical course of each of the patients to the present time will be presented. 

Case 1. h. C. was a white, married woman aged 23 years, para 8-7-1. Her dia¬ 
betes had been very “brittle” and labile dining most of its 13 years’ duiation, 
and she had experienced diabetic coma 7 times. Four years before admission to 
our sen-ice, she had experienced severe hypertension and proteinuria during a 
pregnancy. For over 3 years hypertension, cluonic edema, and poor diabolic 
eontiol had been constantly symptomatic. Progressive and rapid visual loss had 
been noted for 1 year. 

The preopciative blood pressure averaged 100/120. Fourteen months nfter 
adienalcctomy it averaged 107/80. The average preoperative x-aluo for serum 
nonprotein nitiogen was 55 mg. pci cent, and it now ax-erages 48 mg. per cent. 
Uiinaiy ptotein has fallen fiom an average of 5 5 gm. per 24 hours to .75 gm per 
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24 hours. Close diabetic control was impossible preoperatively, but crude control 
was obtained with 70 units of insulin daily. Control is now maintained with 20 
units of insulin daily. These changes are depicted graphically in figure 1. Chronic 
generalized edema has disappeared and there has been remarkable improvement 
in visual acuity. Changes in one optic fundus during the first 4 months after 
adrenalectom 3 r are shown in figure 2. There has been little change in this fundus 
during the 10 months which have intervened since the last sketch. The patient 
has regained a remarkable sense of well-being. 

Case 2. G. H. was a white man, aged 54 years. A diagnosis of diabetes had been 
made 22 years before admission but after a few months of diet therapy glyco¬ 
suria had disappeared. From that time until admission, no diabetic precautions 
or observations had been taken. The presenting complaints were those of severe, 
intractable headaches and of rapid visual loss. 

The average preoperative blood pressure was 180/93. Thirteen months after 
surgery the blood pressure averaged 165/85. The average preoperative value for 
serum nonprotein nitrogen was 55 mg. per cent. During a routine hospital ob¬ 
servation after adrenalectomy, a sharp rise in the nonprotein nitrogen was noted. 
This proved to be the first evidence of adrenal insufficiency, due to inadequate 
replacement therapy. Since correction there has been a progressive decrease in 
nitrogen retention, and the average nonprotein nitrogen is now 74 mg. per cent. 
The urinary protein has fallen from a preoperative average of 6.5 gm. per 24 
hours to 4.0 gm. per 24 hours. The patient had never been regulated upon insulin 
preoperatively and diet control was not satisfactory. Insulin was used during the 
acute, operative stress period, and now the blood sugar control is adequate with 
diet therapy alone. There has been no further progression in his severe diabetic 
retinopathy. Retinal hemorrhages have ceased, retinal edema has decreased, 
and the visual acuity is moderately improved. The patient has an astonishing 
sense of well-being and almost all symptoms have disappeared. 

Case 8. B. R. was a white, married woman aged 40 years, gravida 4-1-3. 



Fig. 2. A, drawing of eye ground before adrenalectomy. B, 4 months after adrenalectomy. 
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Her entire 8 jeais of diabetes had been difliudt ones, and she hnd no\ei been 
closely regulated Scvcial episodes of diabetic coma and innumerable se\eie in¬ 
sulin reactions had been experienced On admission she was in a state of liypcr- 
tensive encephalopathy complicated bj nnld diabetic acidosis 

The avciage preoperative blood pressure was 200/100 Tom and one-hnlf 
months after suigeij, before death, the a\cr.igc blood pressuie was 190/115 The 
serum lionpiotcm nitrogen rose progrcssivcly fiom a preoperatue average of 05 
mg per cent to a piedeath acerage of 120 mg per cent Onlj a slight decrease 
ill urniaij piotem occuircd, and there was no rise in her subnormal total semm 
piotems The insulin requirements fell from 40 units to 30 units daily and 
the degiee of diabetic control was much improved Despite largely unfnvoiable 
results, theie was visual improvement based upon cessation of retinal hemor¬ 
rhages and resorption of retinal edema Generalized edema hnd been intractable 
befoie adren dectomj but became readily controllable after surgery She died of 
a cerebial vascular accident during a course maiked by progiessive icnnl failure 

Case { M T was a white, married woman, aged 21 jears, para 0 Five epi¬ 
sodes of diabetic coma, innumerable severe insulin reactions and gross neglect 
had chaiactcnrcd her 14 years of diabetes Fifteen months before admission to 
the University service both optic globes had been lemovcd due to intractable 
pain from secondary glaucoma Irremediable edema line! been present for 1 
ycai, and she was admitted in a state of hjpertensivc encephalopathy 

The average preoperatue blood pressure was 220/140 Eight months after 
adienalcctomy, at the last observation befoie death, hci blood pressure was 
210/140 The average serum value for nonprotem nitrogen fell fiom 51 mg per 
cent before surgery, to 45 mg per cent The urinary protein fell from a preopera- 
tu e av erage of 5 2 gm per 21 hours to 2 7 gm per 24 hours before death The 
insulin requirement fell from GO units daily before surgery, to 35 units daily be¬ 
fore death The patient became edema free and encephalopatluc symptoms dis 
appeared There was an amazing improvement m well-being She remained active 
and asymptomatic, with her diabetes undci good control, until shortly before 
death She died of adrenal insufficiency after leav mg the care of the Unu ersity 
service 

CaseS E W wasawhite man, aged27 jeais Afterseveinlycaisofgooddiabetic 
control, his adolescent and adult years were charactenzed by very poor control 
Total duration of Ins diabetes was 18 years Onset of lapid visual loss occurred 2 
years before admission Bilateral severe retinal detachment and retinitis piolife 
rans w ere present on admission 

The average preoperative blood pressure was 166/108 The months after 
adrenalectomy it averaged 150/102 The average preoperative value for serum 
nonpiotem nitrogen w as 42 8 mg per cent, and it now av eiages 56 5 mg per cent 

Unnary piotem Ins nsen from an average preopeiative value of 6 56 gm per 
24 hours to a present average of 8 31 gm per 24 hours Initial diabetic control was 
achieved with an aveiage of 67 units of insulin daily The diabetes is now well 
contiolled with 45 units of insulin daily Theie has been no change in the retinal 
disease 
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Case 6. M. G. was a white, married woman, aged 56 years, para 0. Diabetic 
sjouptoms had been present for several j’-ears but the diagnosis had been made 
only 3 years before admission. Chronic edema, severe headaches and rapid visual 
loss had been noted for 1 year. Retinal examination revealed advanced arteriolo- 
sclerosis, innumerable small retinal hemorrhages, retinal edema and moderate 
exudation. 

The average preoperative blood pressure was 160/95. Ten months after adre¬ 
nalectomy, it averaged 107/73. The average preoperative value for serum non¬ 
protein nitrogen was 39.5 mg. per cent, and it now averages 34 mg. per cent. 
Preoperative urinary protein averaged .71 gm. per 24 hours, and has now fallen 
below measurable quantities. Good diabetic control was established with 20 units 
of insulin daily before surgery. No insulin is now required for close control. There 
has been cessation of retinal hemorrhages and clearance of retinal edema, with 
significant improvement in visual acuity. 

Case 7. R. T. was a white man, aged 29 years. Diabetes had been present 24 
years and the patient had ignored all precepts of good diabetic care. Myocardial 
infarction had occurred at 27 years of age. Chronic edema had been present for 1 
year, and he had been clinically blind for 1 year due to severe diabetic retin¬ 
opathy. 

The average preoperative blood pressure was 197/125. Before death it averaged 
185/125. The average preoperative value for serum nonprotein nitrogen was 69.3 
mg. per cent. Before death the value reached 170 mg. per cent. The preoperative 
average for urinary protein was 10.9 gm. per 24 hours, and before death it fell to' 
5.5 gm. per 24 hours. The total serum protein, however, fell sharply during this 
period. The insulin requirement fell from 55 units to an average of 31 units daily 
after surgery. There was no retinal improvement. 

CLINICAL ANALYSIS 

Some of our patients have done very well, and there has been evidence of 
minor reversals in the vascular disease process. Others have shown continued 
progression in their vascular disease, and they have died from it. Our series is too 
small to permit statistical analysis, but comparison of routine preoperative ob¬ 
servations may yield some ideas as to which patients will benefit from adrenalec¬ 
tomy. (See figure 3.) We have averaged the preoperative observation values on 
the 2 patients who have responded best to the procedure (cases 1 and 6). We have 
also averaged the preoperative observation values on the 3 patients who 
showed little response to the procedure and who are now dead (cases 3, 4, and 7). 
From these comparative figures we gather that the preoperative level of diastolic 
blood pressure is of little prognostic value. The unsuccessful group had only 
slightly higher pressures than did the successful group. Perhaps the nonprotein 
nitrogen averages were more valuable. Those patients who did well had values for 
nonprotein nitrogen at the upper levels of normal, while the unsuccessful group 
of patients had significantly elevated nonprotein nitrogen levels. The total urinary 
protein values were even more distinctive. Our successful patients had average 
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NEPHROCALCINOSIS IN ROUTINE NECROPSIES; 

ITS RELATIONSHIP TO STONE FORMATION 

HUGH A. STOUT, ROBERT H. AKIN and EUGENE MORTON 
From Mercy Hospital, Oklahoma City, Okla. 

Metastatic calcification is defined as the translocation of calcium from the 
skeleton to the soft tissues, particularly to the kidney. This condition is quite 
well known to experimentalists, especially in cases of hyperparathyroidism. 
Albright and Reifenstein 1 found neplirocalcinosis or gross renal stone formation 
in 81 per cent of 64 cases of hyperparathyroidism. 

The same metastatic calcification with a high incidence of stone formation is 
well known to occur in other conditions which cause a great deal of bone destruc¬ 
tion or osteoporosis from trauma, prolonged immobilization 2 and osteomyelitis. 
It occurs also in marked alkalosis as in protracted vomiting, excessive ingestion 
of alkali, 3 and in vitamin D poisoning. 4 

Tins deposit of metastatic calcium occurs in organs which excrete acid, the 
lungs excreting carbonic acid; the stomach, hydrochloric acid; and the kidneys, 
sulfuric, phosphoric, and organic. Surely the calcium must combine with the 
weak acid to produce a salt when calcium is present in excess and particularly 
when the cell is sick or dying and the acid cannot be excreted before the calcium 
is forced upon it. 

Now nephrocalcinosis is a term that has been loosely applied to miliary calcifi¬ 
cations in the kidney whether these be metastatic, metabolic, toxic, infectious, 
local, systemic, vascular, lower nephron, hyperexcretory, few or many. The 
term therefore has very little clinical meaning unless an etiological prefix is at¬ 
tached. We would therefore propose that two words be used when possible, such 
as metastatic nephrocalcinosis. 

Vermooten 5 discussed the significance of microscopic calcifications in the 
papillae of the kidney and suggested that these might ulcerate into the pelvis 
to form a nidus for stone formation. Anderson and McDonald, 6 Iienle, 7 Beer, 8 
and Huggins 9 have studied the incidence of calcinosis in routine necropsies and 
in microscopic calcification or gross stone formation. 

Lower nephron nephrosis must be considered here because we propose to show 
microphotographs from cases of proved lower nephron nephrosis in which there 
is extensive metastatic nephrocalcinosis. Lower nephron nephrosis is best under- 

Read at annual meeting, South Central Section of American Urological Association, 
Colorado Springs, Colo. October 18-20, 1954. 
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Fig 2 


covery of these plaques, but in the light of our present findings and knowledge 
we believe that a more logical explanation can be given for their origin. He be¬ 
lieved that certain bacterial toxins and local pathological processes in the papillae 
were primarily lesponsible for these calcifications. This viewpoint makes it diffi¬ 
cult to explain the innumerable cases of severe bacterial infection and pyelo¬ 
nephritis in which no such calcifications occur. 

Our own interest in this problem was especially aroused by a necropsy exam¬ 
ination which we performed on a young man 31 3 r ears of age who lay in bed for 
1 month with a fever of unknown origin and clinically was thought to represent 
a case of acute disseminated lupus erythematosus or possibly pofyarteritis 
nodosa. He was given rather large amounts of intravenous ACTH during his 
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tubular tissue. The lesion in the lower nephron region involves primarily the col¬ 
lecting tubules with extension frequently into the interstitial tissue. 

To show the distribution of these lesions we are reproducing microphoto¬ 
graphs from five of our routine necropsies in which there were innumerable areas 
of calcification and we are presenting their case histories to be contrasted with the 
case histories of five representative cases in which not any microscopic calcifica¬ 
tions were found. 

CASES WITH INNUMERABLE CALCIFICATIONS 

Case 1. This type of case is well known to produce metastatic calcification but 
we present it primarily to show the distribution of the lesion in a patchy manner 
in the region of the lower nephron which happens to involve the ends of renal 



Fig. 3 
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papillae. The patient was a (50-year-old white woman who had bilateral carcinoma 
of the breast, the second bicast having been radically removed approximately 
2 years before death. She had metastatic lesions to the vertebrae as well as to 
the lungs atrd lay in bed for months prior to death requiring narcotics in addi¬ 
tion to testosterone (figs. 3 and 4). 

Case 2. A white man, aged 5S years, A-S3-’53, had complete obstructive jaun¬ 
dice for 2 J /1 montlrs or more. An exploratory surgical operation was performed 
2 months prior to death atrd a carcinoma of the ampulla of Vatcr was suspected. 
His jauitdice continued to deepen in spite of surgery, however, and he died with 
the so-called hepatorenal syndrome. Autopsy examination showed extensive 
carcinoma in the head of the pancreas surrounding the major bile ducts with 
metastases to the liver. Microscopic examination of the kidneys showed advanced 
choleraic nephrosis with bile casts iir the collecting tubules and areas of calcifica¬ 
tion iir lower nephron area in all sectiorrs of both kidneys (fig. 5, A). In figure 5, 
B one sees calcifying tubular epithelium. 

Case S, A white matt, aged 71 years, A-23-’53, had an exploratory operation 
10 years prior to death for severe hematuria, no tissue removed. Two years later 
a left nephrectomy was done for squamous cell carcinoma of the renal pelvis. 
X-ray therapy followed. Approximately 2 years before death an S pound tumor 
involving the left ureter was removed. After this the patient lost a great deal of 
weight. At autopsy examination metastatic squamous cell carcinoma to the liver 
and lungs was found, but the right kidney appeared normal except for hyper¬ 
trophy to 225 gm. Figure 6 shows numerous areas of calcification involving 
tubules. They are even more numerous in the pyramids, but this picture shows 
that they can often be found also in the parenchyma. The glomeruli are not in¬ 
volved. 

Case !f. A white man, aged GO years, A-42-’53, was admitted after vomiting 
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for 7 days. He had been treated for peptic ulcer for S days. The patient was in 
shock and was piepared for surgery. A gastro-enterostomy was performed and 
death occurred from pulmonary embolus 9 days after surgery. He died 27 days 
after admission. Autopsy showed grade 3 atherosclerosis and arteriolosclerosis; 
the heart weighed435 gm. Figure7, A shows calcifications involving lower tubules 
and early plaque pathogenesis on the papillae of the kidneys. Figures 7, B, 8 and 
9, A show a caseous, necrotic and dead colloid paste entering gross lesions. The 
original microscopic calcification is in a degenerating cell or nest of cells. The 
pathogenesis of “plaques” on the pelvis is shown along with calcification of 
lower nephron lesions. 

Case 5. A white woman, aged 83 years, A-36-’53, had been in congestive heart 
failure for at least 6 months with hypertension requiring digitalization. She had 
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lost considerable weight because of not eating and vomited persistently for one 
week prior to admission. Urinalysis in the hospital was negative. Death occurred 
on the twelfth hospital day. Autopsy examination showed a grade 4 athero¬ 
sclerosis with marked arteriolosclerosis in the kidney. The heart weighed 500 gm. 
Her course at the hospital showed her in shock during the last few days. There 
was volvulus of the ileum in the center of which was a Meckel’s diverticulum 
which showed ischemic necrosis. Figure 9, B showed nephrocalcinosis with several 
small areas of early plaque formation on the ends of papillae. 

CASES IN WHICH THERE WERE NOT ANY CALCIFICATION 

Case 1. A Negro, aged 46 years, A-ll-’54, was previously well but nausea and 
vomiting developed the day before admission. He rapidly became comatose: 
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blood pressure 50/0, respiration 36. Physical examination was otherwise essen¬ 
tially negative. The fasting blood sugar was 086 mg. per cent, CO» 13 volumes 
per cent, acetone 4+. He was given fluids and 550 units of insulin in 50 to 100 
unit doses but died 15 hours after admission without regaining consciousness. 
Autopsy examination showed essentially normal kidneys with no areas of calci¬ 
fication. 

Case 2. A white man, aged 53 years, A-51-’54, had been previously well except 
for being a heavy drinker of alcohol. He was found unconscious in his grocery 
store late in the afternoon of the year’s hottest day, 107F on the outside. His 
body temperature on admission to the hospital was 108F axillary, which grad¬ 
ually dropped to 105F. His estimated body temperature was 110F. The autopsy 
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examination showed the tj'pical neuronolysis with large nerve cells disappearing 
and leaving only blank spaces, characteristic of severe heat stroke and high body 
temperature. The necropsy otherwise showed essentially normal heart and arter¬ 
ies and normal kidneys with no evidence whatever of nephrocalcinosis. The 
patient died 4J4 hours after admission to the hospital. 

Case 3. A white woman, aged 79 years, A-3-’54, had been previously well al¬ 
though she was known to have moderate hypertension (220/100). She suffered 
sudden, severe, substernal pain the night before admission. She did well for 3 
days in the hospital. The blood pressure remained at about 180/100. She died 
suddenly on the fourth hospital day. Autopsy examination showed fresh cor¬ 
onary thrombosis with marked atherosclerosis but extremely little calcification 
in the coronary arteries. The smaller arteries of the kidneys were essentially nor¬ 
mal for this age. The heart weighed 5(50 gm. The kidneys microscopically ap¬ 
peared essentially normal for tins age, showing no evidence of nephrocalcinosis. 

Case 4 . A white man, aged 73 years, A-2-’53, had been previously well but was 
found unconscious in his house after having been seen entering the house 3 days 
previously, although the neighbors had noticed smoke coming from the chimney. 
On admission his temperature was 9(5F. One pupil was smaller than the other, 
respirations were 3(5 per minute. The blood sugar showed 520 mg. per cent, C0 2 
25 volumes per cent. Intravenous fluids and insulin were given but the patient 
died in 12 hours. Autopsy examination showed a fresh myocardial infarction. 
The heart weighed 37S gm. The kidneys appeared essentially normal for this 
age, showing no evidence of microscopic calcification. 

Case 5. A white man, aged 72 years, A-6-’54, underwent suprapubic prosta¬ 
tectomy for adenocarcinoma of prostate 1 year prior to admission. One week 
prior to admission he had nausea, vomiting, and pedal edema. The blood pres¬ 
sure was 170/90. The nonprotein nitrogen was 88 mg. per cent to 217 mg. per 
cent before death. Chest x-ray was negative. The patient did well in the hospital 
until 3 days before death when urine output ceased. The autopsy examination 
showed severe acute and chronic pyelonephritis bilaterally. Prostatic carcinoma 
was present about the neck of the bladder. There was no evidence of calcification 
in either kidney. 

In figure 10 we show a drawing of the distribution of these areas of microscopic 
calcification in general. It will be noted that there is a patchy distribution identi¬ 
cal to the lesions seen in lower nephron nephrosis, the concentration being greater 
the lower in the pyramid one seeks. Whether or not the tip end of the papillae 
is involved depends upon whether the patchy distribution happens to involve the 
end of the papillae. We believe that one pyramid may be involved to the exclusion 
of another because the blood supply is diminished in the affected pyramid longer 
than in the unaffected one. 

It will be noted that in the cases of marked nephrocalcinosis there was re¬ 
peated, severe, shock-producing disease whereas in those without nephrocalcinosis 
death occurred without evidence of previous or present disease likely to produce 
lower nephron destructive lesions. Our studies throughout this series show, as is 
already generally known, that chronic and acute pyelonephritis, abcesses and 
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even infnicts of the kidney are not associated with calcification. We believe this 
is because the blood supply to those areas is impaired and calcium is neither 
filtered into nor concentrated in them. 

Our eases which showed innumerable microscopic calcifications include cases 
of multiple myocardial infarction, seveie hypertension with gioup 3 and -1 
arteriosclerosis complicated by previous surgery, cerebral vascular occlusions, 
uremia, pneumonia artd conditions producing trot only shock but sc\ ere toxemia 
and often vomiting and dehydration. The other conditions were mitral stenosis 
complicated by congesti\ e failure artd cerebral vascular occlusion, multiple 



Fig. 10 


myeloma, multiple hemiplegias, complicated by pneumonia, wrth unusually high 
temperature, acute, severe peritonitis in older people, and hip fracture followed 
by heart failure and shock. 

In those cases which did not show' nephrocalcinosis there were, of course, the 
newborns and children, diabetic acidoses, sudden deaths with no previous severe 
illnesses, and several cases of carcinoma without metastases to bone. In other 
words, these were not febrile, relatively nontoxic, and not in shock. For example, 
one white man, aged 58 years, had palliative removal of carcinoma of the tectum 
2}^ months before death with colostomy, followed by ascites, and died of gastro¬ 
intestinal hemorrhage. Another white woman, aged 74 years, had had 10 inches 
of intestine removed 20 yeais prior to death for obstruction, and was operated 



20 


STOUT, AKIN AND MORTON 


on again 1 year after that for adhesions. She had hypertension for several years 
and entered the hospital for low abdominal pain. She was promptly explored 
surgically but died 2 days later, the brain at necropsy showing a fresh cerebral 
infarct. Her heart showed a healed mjmcardial infarct. She was well cared for 
promptly and with each illness, all of which may well have protected her kid- 
nej's from lower nephron damage. Another case, a white woman, aged 44 years, 
had cirrhosis of the liver and a cholecystectomy for gallstones 5 months prior to 
death. She did well but 2 weeks prior to admission hemiplegia developed and 
the patient died 37 hours after admission to the hospital. Autopsy showed a 
huge cerebral infarct with liver cirrhosis and wet lungs following intravenous 
fluid. The kidneys including their arteries and arterioles appeared normal. 

We have limited our clinical study in those cases without nephrocalcinosis to 
those fifteen in the year 1954, because we cut far more sections and had both 
whole kidneys to section in every case. Every pyramid was sectioned one or 
more times and we feel far more certain of the absence or almost complete ab¬ 
sence, anyway, of microscopic calcification. We realize that more cases need to 
be examined, but since the contrast is quite marked and clear-cut we feel this 
report is justified. 

The average hospitalization days for those with no calcification was approxi¬ 
mately 7.9 days per patient while the average hospital stay for those with 
innumerable calcifications was approximately 21.6 days, including in both 
instances days of past hospitalization. Actually, if we count days of immobiliza¬ 
tion in bed there was even more difference since in the cases of nephrocalcinosis 
there were multiple myeloma, mitral stenosis, previous cerebral vascular oc¬ 
clusions, previous myocardial infarctions, metastatic malignancies to bone, re¬ 
current carcinoma, hip fracture, and conditions which would confine the pa¬ 
tients to bed for months at a time. However, metastatic nephrocalcinosis can 
occur within a few days’ time. One of our patients, a 60-year-old white woman, 
showed innumerable early lesions after 5 days of severe generalized peritonitis 
following ruptured appendix with no previous history of serious illness. For 
years experimentalists have been able to produce nephrocalcinosis in animals 
within 3 days after administering parathyroid hormones. We therefore believe 
that the lesions appear in showers during an illness which produces the set of 
conditions mentioned belown 


DISCUSSION 

Severe and persistent vomiting was present in the great majority of our cases 
of calcinosis sufficient to lead to dehydration with probable alkalosis and periph¬ 
eral vascular collapse in many. Others had prolonged immobilization with re¬ 
sultant osteoporosis, due in some instances to bone destroying lesions. Those 
outside these two categories had severe shock-producing disease long enough be¬ 
fore death to cause lower nephron damage and immobilization plus increased 
output of their own ACTH; others had high temperature vdth severe toxemia and 
dehydration, and were given ACTH (2 cases), or cortisone, u r hich is known to 
produce osteoporosis. There ■was even excessive administration of alkali and 
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calcium m an ulcer patient who also had prolonged gualio-uitntnul hemorrhage 
Scvcnty-onc per cent of our cases with nephroculcinoMs had muiked urteno- 
sclciosis and hypertension as compared with 118 pci cent ot those without it. 
The relationship seems to be that shock and impaired blood /ion through the 
kidney are more easily produced m the hypertcusu e The blood supply to the 
kidney is intact longer and returns to normal mote quickly m the nounotensrve 
This is probably the mam icasoii « hy infants and children do not develop nephro- 
calemosis Anderson and McDonald 5 did not find it in patients under 9 years of 
age This also makes it seem reasonable that degenerative or necrotizing lesions 
of the lowei nephion piccede the calcification, eien when it is seen m the adja¬ 
cent basement membianc. 

We therefore behev e that two basic conditions must coexist to pioduce nephro- 
calcinosis, namely, 1) damage to the loutr nephron and 2) increased calcium con¬ 
centration actnchj flowing through the lesion 
Such conditions are merely accentuated by deli) drat ion and if alkalosis is 
necessary it can be produced by the increased calcium concentrated upon the 
autolytiu organic acid radical made available at the particular locus of degenera¬ 
tion These two conditions can only be met s)stemical!y oi fiom above, and 
not nscendmgly oi locally from below Toxins may damage the lower nephron 
both by producing shock and by concentrated excretion 
Most of our cases are not of the infectious typo as shown by sterile urine cul¬ 
tures in some, and by the fact that broad spectrum antibiotics were given m most. 
Besides, the literature lias already quite well shown that icasons other than in¬ 
fection exist for most if not all ncphtoealcmosis 1 * 8 In pioced p)ehtis, pyelo¬ 
nephritis, abscesses and renal infarcts, calcification is notoriously absent 
In ail of our cases of marked uephrocalcmosis, therefore, we can find the afoie- 
mentioned conditions met clinically Since the same distribution is present in all 
of the early cases, and since clinical reasons can be found for those cases showing 
a few areas of calcification, for example, virus pneumonia oi measles oi dysentery 
with vomiting, immobilization and fever for a few days, then we would not con¬ 
sider it unusual foi a large number of adults to show such lesions 
There is a caseous paste seen as the microscopic lesions glow m size which is 
similar to the necrotic center of the tubercle in tuberculosis This, however, is a 
characteristic of the larger lesions and is m the gross lesion and the gross renal 
stone has similar dead colloid and organic material m it Its giowth is not true 
crystal growth known to physical chemists The microscopic lesion begins m a 
degenerated cell and necrotic cellular material and as yet unclassified organic 
binding material remains a part of the growing piocess fiom then on The only 
tiling likely to break up such a stone, to date at least, is some type of surgical 
instrument 

In order to prevent microscopic stone foimation, therefore, we lecommend the 
following measures 

I) Treat and prevent shock producing disease m time to protect the kidney 
whether it be associated with surgical opeiations, trauma, chemical poisoning, 
toxemias associated with fever, cardiovascular disease or other 
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2) Treat or prevent vomiting, diarrhea, profuse sweating and excessive diuresis, 
particularly in bed-patients, to prevent not only alkalosis but increased concen¬ 
tration of calcium excreted. 

3) Prevent prolonged immobilization, osteoporosis and bone destruction. 

4) Avoid administration of calcium and alkali particularly in the bed-patient. 

5) Dilute the blood in toxic states and administer weak acid such as lactic, 
acetic and HCL. 

6) Keep the blood pressure up in hypertensives ill in bed. 

7) Avoid ACTH and cortisone over long periods of time in bed-patients. 

SUMMARY 

We have presented a study of nephrocalcinosis in 147 routine necropsies. 

Fifty-four per cent of our cases showed nephrocalcinosis. 

A clinical correlation is presented to show systemic cause, along with micro¬ 
photographs, which depict multiple lesions in the lower nephron with the patchy 
distribution of lower nephron nephrosis occasionally resulting in plaque forma¬ 
tion on the papillae. 

Evidence is presented to show that in those cases with numerous microscopic 
calcifications in the kidneys the condition is due to metastatic calcification in 
lower nephron lesions. The distribution of the lesions and clinical evidence are 
similar in most of the remaining cases and we assume that most if not all of the 
calcinoses are due to a similar condition of different degrees of severity. 

The lesions apparently occur in showers and develop within five days’ time or 
less. 

The relationship to plaque and stone formation is discussed. 
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MALIGNANT TUMORS OF THE RENAL 
PARENCHYMA IN ADULTS 
ROliLIir K IlOVCi; vmi ALBERT R TORMEY Jit 

From the Deportment of Surgery, Diuswn 0] Urology, Washington Unnernty School 
oj Medicine , St Louis, Mo 

Most of us have found ourselves at one time or another operating on a kidney 
turnoi that is grossly inoperable We may then be faced by the awesome pre¬ 
dicament of being unable to obtain sufficient hemostasis to teimuiate the pro- 
ceduie only by going ahead and removing the kidney, with much tiauma 
and blood loss, 111 order to secuie the renal pedicle At times like these we have 
usually asked ourselves if tlic proceduic has been worth while, and if not, how 
could it have been avoided When we have opeiative deaths, or the patient 
dies shortly after leaving the hospital, particularly when he has toleiatcd the 
presence of a tumor for a yeai or more, has our tieatment really been of bene¬ 
fit 5 It seems worthwhile at times, in order to assuie progiess in our manage¬ 
ment of kidney tumors, to appraise our past experiences and tiy to profit from 
them Since urothelial tumors and Wilms’ tumors behave differently from those 
of the adult parenchyma, they were not included 111 this study 
sruov AND MATEIUVL 

One hundred two consecutive Barnes Hospital cases were leviewed None 
later than 1949 was included, in order to affoid adequate followups The group 
included 82 males and 20 females The average age was 55 0 years, the youngest 
being 24 and the oldest 82 The tumor was on the left side in 43 cases, and on 
the right side in 59 

Only cases 111 which pathology specimens were available foi study were 
included Only three of the 102 cases had inadequate followups (less than 4 
years') 

TUtATMENr 

Nephrectomy alone, (S cases Of these, 40 vveie done tlnough flank incisions 
and two tianspentoneally There were 0 postoperative deaths (12 5 per cent) 

Nephrectomy with x-ray therapy pre- or postoperahvely, 27 cases All of these 
w ere operated 011 through flank incisions Thci e w ei e 2 postoperative deaths (7 4 
per cent) 

Biopsy followed by x-ray therapy, 6 cases The aveiage dosage was 3700 ru, 
and it varied from 1656 to 4800 ru Two portals weie used m 3 cases, and 
three portals in the other three Tlieie was one postoperative death 

Biopsy only, 9 cases There was one postoperative death 

X-ray only without preliminary biopsy, 1 case 

No treatment in the hospital, 11 cases The diagnosis was made at autopsy 

RESULTS 

Of the 102 cases included m this series, eleven leceiv ed no therapy Some of 
these entered in extremis and in some the diagnosis was made at autopsy, the 
patient having died of some other disease 

Reid at annual meeting South Cential Seclion of Amuinii Urological Association, 
Colorado Springs Colo October IS 20 1054 
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Table 4. Postoperative deaths 



1 

[ age 

Operation 

Operative Complications 

Cause of Death 



1 

1 52 

Nephrectomy rfc. 

None 

Shock and hemor¬ 
rhage 

3rd day 

Yes 

2 

6S 

Nephrectomy rt. 

Massive local ex¬ 
tension 

Shock and hemor¬ 
rhage 

24 hrs. 

No 

3 

62 

Nephrectomy rt. 

Perinephritis 

Shock and hemor¬ 
rhage 

12 hrs. 

Yes 

4 

I 46 

Nephrectomy rt. 

I 

Local extension 

Aspiration pneu¬ 
monia 

3rd day 

No 

5 

68 

i 

Nephrectomy left ' 

Local extension 

Atalectasis and 
pneumonia 

3rd day 

No 

e 

56 

i 

Nephrectomy left 

Local fixation 
Hemorrhage 

Shock and liemor- 1 
rhage 

8 hrs. 

No 

7 

55 

Nephrectomy rt. 

Uncontrollable 

shock 

Shock 

4 hrs. 

Yes 

• 

8 

24 

Nephrectomy left 

Massive local ex¬ 
tension 

Evisceration 

13 days 

No 

9 

| 65 

Kidney biopsy 

Massive local ex¬ 
tension 

Shock 

12 hrs. 

No 

10 

49 

Kidney biopsy 

Massive local ex- 
i tension 

Sepsis 

8 days 

No 

11 1 

60 

Kidney biopsy 

Massive local ex¬ 
tension 

Sepsis 

3 days 

No 


DEATHS 

There were 81 known deaths. The remaining 21 patients are either still alive 
•or lost. 

Sixty-six patients died of carcinomatosis. Thirteen of these were confirmed by 
autopsy. The other 53 patients were known to have had recurrences, but died 
at home or at some other hospital. These deaths were apparently due to carci¬ 
noma. 

There were eleven postoperative deaths (table 4). 

Six deaths were due primarily to shock and hemorrhage. Four of these followed 
particularly difficult and bloody operations, in spite of apparently adequate 
blood replacement. They never recovered from the initial operative shock. The 
other 2 deaths followed massive postoperative hemorrhages. In one of these 
the wound was reopened and packed, but the patient still died of shock a few 
hours later. The other died before the wound could be reopened. At autopsy the 
ligature was found to have slipped off the renal pedicle. 

Three of these 6 cases had no evidence of metastasis in the chest films, and 
no local extension of the tumor, and thus would probably have been cured if 
they had survived the operation. 

One patient died of atelectasis and secondary pneumonia on the third post¬ 
operative day. 

One patient died of aspiration pneumonia on the third postoperative day. 

One patient died 4 days following a wound disruption and secondary closure. 
This is one of the two cases in which a transperitoneal approach was used 
through a paramedian incision. 
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Two patients were found at operation to be grossly inoperable, and only 
biopsies were done. They died of sepsis on the third and eighth postoperative 
days, respectively. At autopsy both were found to have had pyonephrosis and 
perinephric abscesses. Though each incision had been drained, the drainage 
apparently was not adequate. Their poor general condition preoperatively also 
apparently contributed to the fatal outcome. 

Though none of these cases had demonstrable metastases on preoperative 
x-ray studies, eight of the tumors were found at operation to have spread beyond 
the limits of adequate surgical excision. The perirenal fixation due to tumor 
extension made nephrectomy quite difficult and bloody, thus being directly 
responsible for 3 cases lost from shock and hemorrhage. These deaths might 
have been avoided if it had been possible to stop the operation as soon as it 
became apparent that the tumor could not bo removed. This was not possible, 
however, because hemostasis could be obtained only by securing the renal 
pedicle. A nephrectomy then had to be done in desperate haste by cutting 
through the tumor before exsanguination occurred. 

Three of the patients dying of postoperative shock and hemorrhage were 
apparently cases that could have been cured. Two of these deaths were due to 
inadequate ligation of the renal pedicle. We feel that the pedicle should be 
freed as much as possible of extraneous tissue and then doubly ligated, the distal 
ligature being transfixed. 

The death due to aspiration pneumonia might possibly have been avoided 
by prompt suction as soon as the vomitus was aspirated, or, better, by 
preventing the aspiration by turning tht; semi-anesthetized patient on his side 
when he began to vomit. 

Death from atelectasis can usually be avoided by promoting complete aeration 
of both lungs as soon postoperatively as possible by coughing and deep breath¬ 
ing. 

The 2 deaths due to sepsis might have been prevented by more adequate 
drainage. Both of these patients were found to have extensive carcinomatosis, 
however, and were in poor general condition before operation. The sepsis thus 
could have been due to poor resistance to infection. We were impressed in this 
series of cases with the frequent association of infection (pyonephrosis and 
perinephritis) and kidney tumors. 

Four patients were known to have died of other disease. One had a stroke, 
two had coronary occlusion, and one died apparently of old age (80) 13 years 
after operation. He had no evidence of recurrence when last seen 2 years before 
his death. 


LOCAL RECURRENCE 

Since most of the patients did not re-enter the hospital following operation, 
there were probably other local recurrences concerning which we do not know. 
Eight who had nephrectomy did return to the hospital, however, with local re¬ 
currence. Since the kidney tumor was not fractured during its removal it is pre¬ 
sumed that local extension had already occurred at the time of operation. Some 
of the recurrences appeared late (average 30 months postoperatively). Our data 
are inaccurate in that w r e do not know how long the recurrence w r as present be- 



28 


R. K. ROYCE AXD A. R. TORMEY, JR. 


Table a 


Pcft- 
ot^trati". e 

Deaths 

i 

1 

1 

Number 
of Cafgs 

5 Year 

S arvii als 

' Still Alive’ 
O.eri 
■ Yr=. 

Lest 

j At erase Kao-a 
i Sanaa! 

5 

1 Clear cell 

. 62 

15 

11 

2 

36 mos. 

3 

! yiixed clear and granular cell 

22 

5 

5 

i 

1 33 mos. 

o 

Mixed undifferentiated and re¬ 
nal cell carcinoma 

15 

0 

0 

0 

> 4.3 mos. 

i 

Carcinoma and sarcoma 

3 

0 

, 0 

0 

2.0 mos. 



102 

20 

16 

3 

( 


fore it- was first noticed by the patient. One appeared 534 years after nephrec¬ 
tomy, a brain metastasis having been removed during the fourth year. Once 
a recurrence became apparent, death soon followed (7 months average). 

Of particular interest were 5 cases in which the kidney tumor was broken 
open during operation, and tumor spilled grossly into the wound. Xone of these 
had evidence of metastasis or local spread. In one of these, no followup data 
could be obtained. Three of the other four, however, are still alive and free of 
tumor (7)4 years or more after operation). The fourth one died S months post- 
operatively of a brain metastasis, but no local recurrence could be found at 
autopsy. Xone of these received x-rat' therapy. Thus, in this series, recurrences 
developed only in cases in which the tumor had already spread. There were no 
recurrences from tumor implantation, i.e., wound contamination. 

FACTORS IXFLUEXCrXG SURVIVAL 

Type of tumor. Many of the tumors, if studied thoroughly (table 5) contained 
more than one cell type. In 62 of the tumors only the clear cell type was iden¬ 
tified (fig. 1, *4). Xo purely granular cell carcinomas were found (fig. 1, B). 

The prognosis of the differentiated tumors (clear and granular cell t 3 "pes) was 
relatively good; all of the 5wear survivals were with tumors of these types. Their 
average survival was 35 months. 

Xone of the patients with undifferentiated carcinomas (15) survived the 
first year, and their average survival was only 4.3 months (fig. 2, B). 

The patients with sarcomas (3) had the poorest survival of all (2 months). 
Xone of them survived the first 6 months (fig. 2, A). 

Seventy five per cent of the metastases were apparently blood borne (lungs, 
brain and bone) and only 25 per cent were by way of l 3 mphatics (local Kmph 
node metastasis). 

Size of tumor. The average weight of the removed specimens (kidney plus 
tumor) was &44 gm. The size of the tumor seemed to have a fairly close relation¬ 
ship to prognosis. The cases with smaller tumors (less than 600 gm.) bad an 
average survival of 40 months, compared to 18 months for those with larger 

ones (over 600 gm.). , 

Presence of preoperative metastasis. Of the 16 cases with metastasis not 
preoperatively on the chest film, the average survival was only 7 months. The 
longest survival was 37 months. Two patients had normal chest films but were 
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known to have had metastases clsewheie preopciatively. Their average survival 
was only 5.3 months. The overall suivival for cases known to have metastases 
preoperatively was only G.7 months. 

Local extension . Twenty-seven patients had local extension of tumor outside 
the kidney at the time of opeiation. Their chest films Weie noimal Tlieir average 
survival was only 5.7 months (none longer than 14 months). Ten cases had vein 
invasion in addition to local extension of tumor outside the kidney. These had 
an average survival of 7.1 months. 

Four cases had vein invasion as the only evidence of tumor spiead. Two of 
these had gross tumor thrombi in the renal vein with survivals of 4 and 10 
months, respectively. The other 2 cases, however, had invasion only of the 
small intraienal veins m the vicinity of the tumor. These two aie still alive 5 
and 12 years after operation, and aie fiee of recuirences. They did not leceive 
x-ray therapy. 
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Fig. 2. A, undifferentiated carcinoma of kidney. B, sarcona of kidney 


Thus we have had no success in cases with distal or local tumor spread. Though 
tumor thrombi in the lenal vein were fatal in both of the 2 cases reported here, 
invasion of the smaller renal vessels is of doubtful significance in view of the fact 
that in the 2 cases noted the patients have apparently been cured without 
benefit of x-ray therapy. 

Symptoms. See table 6. 

The average recorded duration of symptoms was 15.5 months. Those with 
symptoms less than 1 year survived an average of 31 months after operation, 
compared to 27 months for those with symptoms over 1 year. Thus there was 
no apparent relationship between duration of symptoms and survival. 

Except for hematuria, the usual symptoms of flank pain, weight loss, and 
mass have little prognostic significance (table 6). Symptoms suggestive of 
metastasis, however (chest symptoms, headache, and pain other than in the 
kidney region) and weakness seem to carry a particularly grave prognosis 
(average survivals 1 to 12.5 months). 
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Tvijll G Initial symptom* 


1 

Initial Sjmptom 

! 

No Casts j 

Average Dura 
lion (months) 

Avcraijc t ost 
operatise Sur 
\na] (months) 

Hem lturi i 

as 

Jo 0 

29 

I lank p tin 

20 

21 S 

21 i 

Weight loss 

14 

1 !) 

28 

We ihncss 

8 

17 

12 » 

Mass 

5 

12 

5d 

Djspnn uul plcnnsj 

d 

9 

T7 

D} buria 

2 

9 

[ 3S 

He id idle 

2 

12 

2 

Cough 

7 

10 5 

o~5 

Fainting 

I 

12 

72 

P mi in thigh or b ich. 

2 

9 

> 

Abdomin d pun or distention 

2 1 

GG 

1 

Tlv cr 

1 

JG 

2 

In c\trcmis 

2 



j 102 




Dilated pcrvcnal uins Tim teen operative notes mentioned huge pemeiul 
veins having been encountered Eleven of these weie found to have local ex- 
tension of tumor outside the Kidney and/oi icin invasion The dilated veins 
weie appaiontly due to occlusion of the lcnnl \em by tumor tlnombus (3 cases) 
oi by extrinsic piessure of the tumoi on the lend \eni 'lhe two tuinois showing 
no evidence of vein invasion or local tumor spiead weie unusually luige, and it 
is likely that their sire alone was lesponsible for the large penpheial vessels by 
lundenng the venous ictuin fiom the tumor One of these lattei patients sui- 
vived 7 yeais bcfoie dying of a brain metastasis 
Othei than for the one 7-year survival, the outcome was xeiy pool (axeiage 
survival for the remaining 12 eases was only 0 months) There weie tlnee post¬ 
operative deaths in this group, all due to shock and hemouhage, thus attesting 
to the opeiatn e difficulty under these ciicumstances 
Age of patient Because of the small numbci of cases in some of the gioups 
(table 7), no definite relationship between age and prognosis can be demon¬ 
strated 

Perirenal adhesions ( fixation ) At nephiectomy the kidney w as found adheient 
to the perirenal tissue m 35 cases The fixation in thirteen weis found to be due 
to pennephiitis (fig 3) rather than to extrarenal extension of the tumoi These 


Table 7 Relationship of age of patient to prognosis 


Age 

Number of Cases 

Average Survival 

20-30 

2 

1 mo 

31-40 

4 

29 moa 

41-50 

25 

39 mos 

51-60 

31 

34 mos 

61-70 

25 

24 mos 

71-80 

4 

69 mos 
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13 cases had an average survival of 67 months, and five of them lived 5 years 
or more. Thus, a fixed kidney is not necessarily due to tumor spread. 

Era when surgery was done. Ten of the 11 postoperative deaths occurred prior 
to 1943. This represented an 18 per cent mortality for the 55 patients operated 
on during that period. From January 1943 through 1949 only 1 postoperative 
death occurred in 47 cases (2.2 per cent). The improvement in operative mortality 
has apparently been due to better pre- and postoperative care, better anesthesia 
and more available blood for transfusions. 

DISCUSSION 

The main stimulus for this study has been the recurring occasion when in the 
operating room we have found ourselves unable to remove a kidney tumor and 
unable to control the hemorrhage and terminate the procedure. Or we have op¬ 
erated upon someone who has obviously had and tolerated a tumor a number 
of years with relative comfort, only to have him die a few months later without 
ever having recovered from the morbidity of the operation. It seems that both 
of these unfortunate situations should be, to a greater extent, avoidable. None 
of the 28 nephrectomies performed on inoperable cases proved to be of any 
benefit. Twelve of these cases were known preoperatively to have had metastases. 
The nephrectomy was done to remove the objectionable tumor mass. In a few 
cases a faint hope of cure was entertained on the basis of Mann’s report on the 
disappearance of metastases following removal of the primary tumor. Seventy 
two per cent died within the first year, 93 per cent by the end of the second year, 
and the remainder in less than three years. Noteworthy, also, Is the fact that 
five of the eight postoperative deaths following nephrectomy occurred in these 
28 cases. 

All of the nephrectomies were performed through the regular flank incision 
except for two which were done transperitoneally through rectus incisions. 
Usually, when the flank incision is used, most of the kidney must be freed before 
the pedicle can be adequately visualized. Often the inoperable condition of the 
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kidnej is not lccoguucd until the pulide is appiouched and c:\tiaional tumoi 
is oiiLomiteicd Bj tins time, bleeding from pciiienal vessels is often so jnofusc 
that it ran be controlled onlj by seeming the lenal pedicle The lionnal planes 
of dissection are usually obliterated by the tumoi so that, m desperate haste, 
we must clamp and cut aeioss nndequatelj identified tissue until the kidney 
specimen is free Such blind dissection is likelj to nijuie the duodenum, vena 
cava, 01 other vital structmes, and change the unfoitunate condition into a 
eatastioplne one Next comes the pioblem of ligating lenal vessels that have 
not been adequately fiecd from the sunouiuUng tumoi, 01 worse, not even 
identified Such ligntuies aie much moie likely to lose then pmehase on the 
lenal vessels postopeiatively, and arc always icgurded with consideiable appie- 
hension until this dangei is past 

We feel that the usual (lank incision affoids inadequate exposuie when a largo 
and/oi fixed tumoi of the kidney is to be lemoved The ttansperitone.d exposuie, 
in oui expenence, has been equally misatisfactoiy Lately we have been using 
the thoiacoabdominal appio ich, as desenbed by Dr Bichard Chute, on our 
more difficult eases, with gieat satisfaction Di Chute’s enthusiasm foi this 
procedmo is well founded By using it, we have been able to inspect the vicinity 
of the lenal pedicle and vena cava before freeing the kidney and starting sig¬ 
nificant bleeding Vt this point in the opeiation it is still possible, if the tumoi is 
found to be inoperable, to terminate the pioceduie without having to pciform a 
bloody, useless neplnectomy On the othei hand, if the tumoi seems operable 
at this point, the pedicle can usually be seemed and divided before having to 
mobilize the kidney The kidney and its smrounding tissue can then be lemoved 
cn bloc, along with the peruemd fascia Five of the eight postopciative deaths 
following neplnectomy occulted in niopeiable cases Some of them could possibly 
have been prevented if 1) it had been possible to terminate the proeeduie as 
soon as the hopeless condition was recognized, oi 2) if the supenoi thoiaeo- 
abdommal exposure had been available foi securing the renal pedicle before 
excessiv e hemoi i huge occui i ed , 

Local lecuiience was appuiently duo to inadequate icmovnl of tumor rather 
than to tumoi spillage and implantation 

Ordmaiy x lay theiapy had no apparent effect on these tumois The outcome 
of compaiable cases in this series which did or did not leceive ladiation theiapy 
was almost identical The effect of supervoltage x-iay has not yet been evaluated 

One is often tempted, when tieating an obviously hopeless case, to try des- 
peiate, foolhaidy measures This would seem to be the lesult of emotional 
rather than lational thinking It is sometimes reasoned that these patients have 
nothing to lose The fallacy of this concept seems well boine out by the high 
operative mortality, the high postoperative moibidity, and short survival 
There weie no exceptions to this couise in oui senes Occasionally, liowevei, an 
inopeiable kidney tumor must be lemoved in oidei to slop uncontiollable 
bleeding 

It would seem that befoic a kidney is lemoved, the patient should have a 
very extensive examination to deteimme the opeiabihty of the tumoi If theie 
is local fixation, oi if the tumoi is quite laige, this study should be especially 
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Fig. 4. Venacavagram, normal 

thorough. In the past 3 years we have done two venacavagrams by injecting 70 
per cent urokon into the femoral vein in an attempt to demonstrate tumor 
thrombi in the vena cava. Both were negative (fig. 4), but perhaps it will some 
day prevent a futile operation. In doubtful cases we should try to postpone 
the decision as to whether or not to remove the kidney until the operative condi¬ 
tion can be as satisfactorily appraised as possible, even to the extent of expos¬ 
ing and inspecting the renal pedicle and surrounding structures. 

Certainly, every prospective patient with a kidney tumor should at least 
have a chest film or a series of films to determine the presence of metastases 
before being subjected to operation. 


SUMMARY 

One hundred two consecutive cases of malignant parenchymal tumors of the 
kidney in adults were reviewed and analysed. 

The series included 82 male and 20 female patients. 

Seventy-five nephrectomies were done. Twenty-seven of these patients 
received supplemental x-ray therapy. 

There were 11 postoperative deaths (eight following nephrectomy). 
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Thcic weie twenty (23 per tent) 5-jcai suivivals and sixteen (IS per cent) 
appaicnt ernes 

X-ray therapy proved to be of no benefit in these cases 

Twenty-eight nephiec tonnes were done on inuiiable patients TweUe of 
these weic known picopciatively to ha\e had metastases The results m these 
cases were all bad 

Local ietiuiein.es weie appaiently due to pieoperatue tumoi spitad lather 
than to implantation of tumor m the wound at the time of operation 

The well-diffeientiated tumors had a much better piognosis than the poorly 
differentiated ones 

The smallci tumois had v much better piognosis than the laigei ones 
Thcic was no appaicnt lelationship between the duiatiou of symptoms pie- 
opciatively and piognosis 

Weakness and symptoms indicating distant metastasis w eie of gia\ c prognostic 
significance 

The picsento of dilated pcinenal veins was usually associated with an m- 
opeiable tumoi 

The age of the patient had no significant influence on piognosis 
Peinenal fixation was due to peimcphiitis latlici than tumoi extension in 
appioximatcly one tlnid of the cases 

The postopciative moitality puoi to 1943 was 18 pci cent (10 out of 33 cases 
opeiated) compaicd to only 2 per cent for the 17 latci cases This appaiently 
reflects bcttei pie- and postopciative care, bettci anesthesia and bettei availa¬ 
bility of blood for tiansfusions 

CONCLUSIONS 

Since appioximately oiie-tlmd of the ncphicctomics weie peifoimed on m- 
opeinble cases, moic thoiough pieopeiative studies seem indicated Removal of 
kidney tumois which have alieady spread not only has pioved to be of no 
benefit, but seems to have shoitened the life of many of the patients 
Ail impiovement m opeialive exposeic and technique in Older to obtain 
eailiei and bettei hemostasis is indicated The thoiacoabdonunal approach is 
fai superior to the legular flank and transpei itoneal approaches in these respects, 
and should be employed moie often 

We wish to thank Dr L V Ackerman, piolessoi of suigical pathology, 
Washington LJniveisity School of Medicine, for reviewing the pathological 
mateual with us, and helping in the prepaiation of this study 
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NEPHRECTOMY FOR CARCINOMA SEVEN YEARS AFTER 
DEMONSTRATION OF THE TUMOR 

MILLINGTON 0. YOUNG* and CLYDE L. DEMING 

From the Department of Surgery, Sections of General Surgery and Urology, Yale University 

School of Medicine, New Haven, Conn. 

A particularly unique set of circumstances existed in the case herein described, 
allowing removal of a kidney bearing a carcinoma 7 years after its demonstration 
on roentgenograms investigating the gastro-intestinai tract. The presence of 
calcification within the malignant growth and the incidental finding of multiple 
adenomas elsewhere in the removed kidney further warrant recording this single 
case. 

CASE REPORT 

A white man aged 44 (No. B23309) was first seen in the New Haven Plospital 
Dispensary on January G, 1942. His only complaint was epigastric burning pain of 
several months’ duration. The absence of any urinary symptoms was noted and 
recorded. The only significant positive physical finding was slight tenderness in 
the midepigastrium and right hypochondrium. The blood pressure was 140/90. 
His weight was 142 pounds. A complete blood count was normal. A urine analysis 
was normal except for 1 plus albumin; no red blood cells were noted in the sedi¬ 
ment. A subsequent urine analysis was negative. A diagnosis of gastritis was made 
and symptomatic treatment prescribed. Only partial relief of the epigastric 
distress had been obtained 2 weeks later and roentgenographic studies were 
requested. The preliminary film of the abdomen disclosed a homogeneous round 
density overlying the lower pole of the right kidney. Examination of the entire 
gastro-intestinai tract after the administration of barium was negative except for 
the presence of coarsened gastric rugal markings. A cholecystogram was normal 
except for the mass just described (fig. 1). Because of the persistence of the epigas¬ 
tric distress, a gastroscopic examination was performed on February 13, 1942, 
revealing chronic hypertrophic gastritis and a healing erosion of the lesser 
curvature. After modification of the dietary and medical regimen, prompt relief 
was obtained. He was seen at regular intervals during the next 3 months without 
recurrence of symptoms. In August 1942, the patient entered the hospital for an 
uneventful repair of a right inguinal hernia. No further investigation of the right 
upper quadrant mass noted on the roentgenograms was made. 

The patient enjoyed good health until January 31, 1949, when he experienced 
slight dysuria on passing some red, cloudy urine. Although the symptoms had 
subsided, he consulted Iris physician the next day and microscopic hematuria was 
detected. He was then referred to the urological service of the New Haven Hospi¬ 
tal for additional studies. The only pertinent physical findings were elicited on 
examination of the abdomen. There was a definite fullness of the right upper 
quadrant as compared to the left; no mass could be palpated. Deep pressure 
disclosed moderate tenderness over the right hypochondrium. The blood pressure 

Accepted for publication December 8, 1954. 
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Fig. 2. A, film made in 1949 1 eveals considerable increase in size of mass with some calcific 
deposits. B, lateral view of right retrograde pyclogram showing slight pressure on inferior 
catyces and displacement of proximal ureter. 

capsular cysts, measuring up to 1 cm. in diameter, containing a clear, colorless 
fluid. There was no apparent neoplastic involvement of the hilar vessels. The 
proximal 8 cm. of the ureter was attached and was not remarkable. The tumor cut 
with a grating sensation, revealing irregular calcific deposits around its periphery. 
The growth was sharply demarcated from the kidney proper; its surfaces were 
variegated yellow-red (Fig. 3). Hemorrhagic areas were numerous. The central 
portion was filled with a thick, red-brown liquid in which glistening minute yellow 
crystals were apparent. Near the periphery, the neoplastic tissue was somewhat 
more firm. The cut surfaces of the kidney proper were light red-brown, firm and 
did not bulge. Minute gray-white streaks were noted in the pitted areas around 
the periphery of the cortex. The lining of the cysts was thin and glistening; in 
some, there was a thin layer of soft yellow tissue between the lining and the ad¬ 
jacent renal parenchyma. Scattered throughout the cortex, there were minute 
gray-yellow spots measuring up to 0.3 cm. in diameter. The pelvis and inferior 
calyces were slightly compressed by the tumor. The mucosal surfaces of the ca¬ 
lyces, pelvis and ureter were glistening and unremarkable except for a 0.5 cm. 
defect on the medial aspect of the midportion of the pelvis where the growth had 
eroded into the lumen. 

Microscopic preparations, stained with hematoxylin and eosin, disclosed the 
growth in the lower pole to be a carcinoma composed of papillary projections 
covered by tall columnar cells with basally placed, deeply stained nuclei (fig. 4, 
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was MO/SO. He did not have fever. IIis weight was MO pounds. Examination 
of a catheterized urine specimen was negative except for the presence in the 
sediment of 1 to 3 red blood cells per high power field. A second specimen ex¬ 
amined later revealed many red blood cells in the sediment. A blood count, 
revealed -1,-170,000 red blood cells; the hemoglobin content was 1-1 gm. per 100 cc; 
there were 10,300 white blood colls with a normal differential count. A Mnzzini 
test was negative. The blood nonprotcin nitrogen was -11 mg. per 100 cc and the 
serum protein determination was 7.5 gm. per 100 cc. The phenosulfonpthnlein 
test disclosed 45 per cent excretion in the first hour and an additional 15 per cent 
in the second hour. Calcification of the periphery of a round mass adjacent to the 
lower pole of the right kidney was noted in n scout film (fig. 2, A). A cystoscopic 
examination was performed and retrograde pyelographic studies carried out. No 
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Fig. 1. Cholccystogram performed in 19(2 disclosing round soft tissue mass posterior to 
superior half of gallbladder. 

distortion of the drainage system was noted except in the lateral view which 
disclosed posterior displacement of the proximal ureter by the mass (fig. 2, B). 
Excretory urography revealed prompt function by both kidneys. The left kidney 
appeared normal. A roentgenographic metastatic survey was negative. 

On February 15, 1919, a right nephrectomy and partial ureterectomy were 
performed. After induction of general anesthesia, it was not possible to palpate a 
tumor through the relaxed abdominal wall. After resection of the twelfth rib, the 
kidney containing a tumor on the anterior surface of the inferior pole was deliv¬ 
ered without difficulty. The postoperative course was uneventful except for 
atelectasis of the lower lobe of the left lung on the first postoperative day. This 
responded promptly to treatment. The operative wound healed per primam. His 
course was afebrile after the brief pulmonary complication and he was discharged 
from the hospital on the tenth postoperative day. 

The operative specimen consisted of the right kidney which measured 12 by 
7 by 4.5 cm. and weighed 303 gm. A spherical, red-gray mass, 7 cm. in diameter, 
projected from the anteromedial surface of the inferior pole; its external surface 
was quite firm. The surface of the kidney proper was irregularly pitted with its 
capsule in places thickened and gray-white. There were several thin-walled sub- 
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Fig. 2. A, film made in 1949 reveals considerable increase in - 
deposits. B, lateral view of right retrograde pvelogram show' 
calyces and displacement of proximal ureter. ’ 
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similar to the ease dcsuibed here wlieic (he roentguiogniphic appcaiancc led 
to the ciioncous dngnoMs of tnkifud mesentenc eyst Knowledge of the otcur- 
icnec of this dcgenciatne change within renal untinomns aids in the differential 
diagnosis of this and othei conditions including ren d hthiasis and tuheiculosis, 
simple lcnal casts, eclnnocoeeus cists, calcified lesions of the Iner and spleen, 
retroperitoneal cjsls and neoplasms, and c deification nithm old hematomas 
When piesent m neoplasms, these deposits of calcium arc usually found in the 
slowei gionmg tuniois, as in the case desenbed licie Howeicr, cicn the slowest 
giowmg lcnal carcinomas exentunlcm widcspiead metas(a«esanddc ith Thus, it 
is not surprising that m the 12 cases of calcification within lcnal tamnomas 
described by Cnlull and Mclicow, 1 onlv one of the patients lived as long as 2 
jears 

The development of adenomas seconder} to artci losclcrotic cli inges m the 
kidney has long been known to philologists 1 6 Since the scainng, ntiophv and 
c}st formation resulting fiom vascular occlusion do not constitute a surgical 
entit}, the great majority of renal adenomas me incidental findings, either m 
kidne}s lemov ed suigieall} or at necropsy Host lcnal adenomas me quite small 
and then incidence is directly proportional to the care e\eicised m examining the 
gross specimen Only brief mention or none at all is accoided these growths in 
most textbooks of smgory and surgical patholog} 'then clinical significance 
pertains to their relation, if an}, to the de\elopment of lcnal carcinomas The 
chief problem cncounteicd by the pathologist is the moiphologic distinction 
between carcinomas and the largei solitan adenomas which me usually found m 
otherwise normal kidne}s The clinical couise following removal of such growths 
occasionally settles the issue when melastascs from an “adenoma” bring about 
the death of the patient The know lodge of the existence of icnal adenomas oi the 
co occurrence of adenoma and caicmoma in the same kidney docs not allow the 
conclusion that the malignant giowth results fiom the tiansfoimation of the 
benign tumor As suggested by Cabot and Middelton, 6 the same forces initiating 
tliefoimation of the adenoma ncij also initiate the foimotion of a caicmoma It is 
generally agieed that small, multiple adenomas of the type discoxered m the 
case repoited here do not predispose to caicmoma The long known duration of 
the carcinoma before it was removed at the age of 51 suggests that the malignant 
neoplastic piocess may have preceded the degenerative artenoscleiotic changes 
and the de\ elopment of the adenomas 

SUMM VR\ 

Nephiectomy foi caicmoma and incidental multiple adenomas 7 years after 
loentgenographic demonstration of the malignant tumor is lepoited in a white 
man, 51} ears old at the time of opeiation Shell like calcification of the periphery 
of the carcinoma developed m the peuod between examinations The patient is 
alive and well oxer 5 }ears after operation The significance of lenal adenomas 
and calcification w lthin renal caicinoinas is briefly discussed 

1 Ewing, J Neoplastic Diseases A Treatise on Tumors Philadelphia W B Saunders 
Co , 1040, 4th ed , pp 799-S03 

s Tnnkle, A J The origin and development of renal adenomas and their relation to 
carcinoma of the renal cortex (hypernephroma) Am 1 Cancer, 27 G7G 6S9, 193G 

8 Cabot, H and Middleton, A W The relation of so called adenoma of the kidne} to 
carcinoma of the kidnei Tr Am A Genito llrin Silrg 31 91-105, 193S 
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HEMANGIOPERICYTOMA: REPORT OF A CASE INVOLVING 

THE KIDNEY 

HAL R. BLACK and SOL HEIXEMAXX 

/' rum the Department of Urology of Saint Louis University School of Medicine and Saint Louis 

City Hospital, Saint Louis, Mo. 

The term, hemangiopericytoma was originated in 1942 by Stout and Murray 
in order to name a tumor arising from the capillary pericytes. 1 These cells, 
according to the Swiss histologist Zimmermann, are contractile cells of modified 
smooth muscle which encircle the capillary and serve to change the caliber of its 
lumen. 2 This type tumor has been variously described as fibrosarcoma, angio¬ 
sarcoma, periendothelioma, simple cell sarcoma, and others. 3 - 4 

We have been able to find only 3S cases reported in the literature to date 
and, although several have occurred in the retroperitoneal space, this is the 
first to be reported involving the kidney. 5 * 6 Though knowledge of the charac¬ 
teristics and activity of this tumor is as yet meager, we can confirm, even with 
our limited experience, many of the opinions expressed elsewhere concerning 
hemangiopericytoma. 

The gross appearance is not sufficiently characteristic for clinical recognition; 
however it is usually very firm and often appears to be encapsulated. It tends 
to grow locally and is slowly' progressive. It may', however, infiltrate the sur¬ 
rounding tissues. Fortunately', the incidence and degree of malignancy' appear 
to be low, but occasionally' it has demonstrated rapid infiltration and distant 
metastasis. The majority' of cases have been in younger individuals and have 
been most often located in the superficial tissues. 6 ' 7,8 Thirty-eight cases have 
been reported in various locations including the thoracic, abdominal, and pelvic 
cavities. 6,3-13 

Read at annual meeting, South Central Section of American Urological Association, 
Colorado Springs, Colo. October 1S-20, 1954. 
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Final diagnosis must bo made histologically. Hematoxylin and eosin stain are 
often satisfactory, however diagnosis is greatly facilitated by Laidlaw’s silver 
reticulin stain.'•* According to Stout, histologically hemangiopericytoma is a 
vascular tumor composed of a profusion of endothelial lined capillaries which 
are surrounded by rounded to elongated cells in a supporting reticulum mesh- 
work. 1 - 6 The cells are always on the outer wall of the capillaries, and they may 
be so closely packed that often the capillaries arc difficult to detect without 
silver stain. Quite often the apparent capsule shows tumor formation, however 
this does not appear to make the prognosis more grave. 

casi; nm’onT 

M. II. No. 78012, a white, married housewife, 20 years of age, entered Saint 
Louis City Hospital July 31, 1933, complaining of severe nausea, vomiting, 
diarrhea, and pain in the right lower quadrant. On the morning of July 31, the 
patient awoke with the desire to void. She noted “vaginal bleeding,” followed 
by the rapid onset of severe cramping pain in the right lower quadrant which 
radiated to the right lumbar region and the right costovertebral angle. This 
pain was accompanied by nausea and vomiting, and within a few hours, 
severe diarrhea developed. There was no frequency or dvsuria. 

On July 10, 1953, the patient experienced a similar episode of “spotty vaginal 
bleeding” with nausea, vomiting, and pain in the right side similar to that on 
admission. These symptoms had lasted for 4 or 5 days before abating. No genito¬ 
urinary symptoms were noted with this episode. 

The temperature on admission was 105F; the pulse, 120/min.; and the blood 
pressure, 70/40. There was moderate tenderness to palpation over the right 
upper and lower quadrants, with rebound tenderness over the right upper 
quadrant. The bowel sounds were active. Other findings were felt to be negative, 
however, on August 2, 1953, the gynecological consultant felt that the cervix 
was enlarged, bluish, and that a foul-smelling, thin, reddish discharge was 
coming from the cervical os. A diagnosis of endometrititis, with bacteremia and 
generalized sepsis, was made. Treatment primarily with antibiotics and sup¬ 
portive measures was instituted. 

The patient’s urine on admission contained red and white blood cells too 
numerous to count. Blood urea nitrogen at this time was 37 mg. per cent. The 
white blood cell count was 23,250, and the hemoglobin was 14 gm. Cultures of 
the blood, urine, and cervical discharge were positive for E. coli. 

On August 1, 1953, a flat film of the abdomen revealed a large, rounded mass 
in the region of the lower pole of the right kidney. The bladder was mildly 
inflamed with a small amount of whitish exudate present over the trigone. A 
No. 5 ureteral catheter was passed up the right ureter without difficulty. A right 
retrograde pyelogram revealed pelvic distortion, abnormal kidney position, and 
the presence of a mass of the lower pole (fig. 1). Later excretory urograms 
revealed good function bilaterally. 

The patient had a shock-like course which necessitated the use of vasopressors 
for 3 days after admission. She responded slowly to antibiotics and supportive 
care. The urinary output was low for the first 5 days with the blood urea nitrogen 
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Fig. 1 A, plain x-ray showing large mass in region of lower pole of kidney. B, right 
retrograde pyelogram showing abnormal kidney position, presence of mass and distortion 
of renal pelvis. 

rising to 140 mg. per cent, then fulling to 24 mg. per cent over a period of the 
next 30 days. Microscopically, the urine slowly cleared. Further roentgenological 
studies continued to show an unchanging mass of the lower pole of the right 
kidney. It was felt that the second portion of the duodenum was pushed medial- 
ward by this mass. The patient refused further diagnostic or operative procedures 
at the time. On September 1, gross hematuria developed and continued without 
change until September 9, at which time the patient started passing clots with 
considerable colicky pain on the right. At this point the patient agreed to 
surgery. 

On September 13, a right nephrectomy was done through a flank incision. The 
lddne 3 r was exposed without difficulty, and it was found to have a firm, rounded, 
slightly nodular, bilobed mass attached to its medial and lower border. This 
mass was freed easily from surrounding fattj tissue and was felt to be en¬ 
capsulated. The kidney and attached mass were removed without difficulty. 
There was no evidence of extension of the tumor. 

Pathology report (No. 58472): Gross inspection revealed a normal-appearing 
kidney with a tumor closely attached to, or arising from, the anteriomedial 
aspect. The tumor was firm and lobulated, measured 14 by 9 by 9 cm., and 
seemed to be well capsulated. The inferior portion of the tumor had the con¬ 
sistency and appearance of renal tissue, however, the upper portion was very 
firm and of a mottled color which varied from reddish-brown to yellow. The 
ureter, artery, and vein passed anteriorly to the tumor, and did not appear to 
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be involved. The pelvis was densely ndhcicnt to the tumor. The tumor wns 
.supplied and drained by huge branches of the lcnal artery and vein. 

The cut surface of the kidney wns not unusual, however, the mucosa of the 
pelvis wns hcmoirhagic and icvealed supeiheial eiosions over the adherent tumor. 
The tumor was primarily extraicnal cu'cpt for a 2 by 1 cm. point of junction. 

The cut surface of the infenor poll ion of the tumor resembled renal pn- 
lenchyma with several small, firm, yellow areas scattered throughout. The cut 
surface of the upper portion showed some areas which weic firm and from 
yellow to pink in color, and other aieas which were reddish-brown and necrotic. 

There was no evidence of e\tiemo vascularity. 

Microscopic examination (fig. 2): “The tumor is made up of spindle-shaped 



Fie 2 Photomicrographs of renal tumor made from slides stained with liematoxjlin 
and eosin 
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cells, usually in no particular arrangement, and varying in compactness from 
dense to myxoid. Large hyalinized areas are present in some places, and there 
are also areas of necrosis with preservation of the cells only about small vessels. 
In other areas, capillaries and small vessels are very conspicuous; moreover, the 
tumor cells appear to form their walls with the exception of a thin layer of 
lining endothelium. In places, an angiomatous pattern is suggested. A section 
including the kidney tissue shows continuity, but it is not possible to state 
whether the tumor is arising from or invading the kidney. The degree of malig¬ 
nancy would appear to be low. Diagnosis: Spindle cell vascular sarcoma, low 
grade, consistent with hemangiopericytoma.” (Signed: J. A. Saxton, M.D., 
Director of Pathology Department, Saint Louis City Hospital, Saint Louis, 
Mo.) 

The patient recovered rapidly and was discharged. Twelve months after 
operation, there was no evidence of recurrence. 

DISCUSSION 

It is not possible to state whether this tumor arose from the kidney pa¬ 
renchyma, or arose from the capsule and invaded the kidney. It did not, however, 
involve any of the surrounding tissues. The tumor very much resembled a renal 
cell carcinoma when seen at the time of surgery. Gross appearance is given in 
detail for information of this type is meager with reference to that type of tumor. 

Hemangiopericytomas seem to be slow in growing and this one, since it had 
obtained such a large size, must have been present for some time. 

The urological department was asked for a workup on this patient because 
of the uncertainty of diagnosis and because of the mass seen in the right kidney 
region. The possibility that the patient's illness was due to infected abortion, 
with secondary septicemia, was strongly considered. The pain that the patient 
experienced on admission may, or may not have been aggravated by the tumor. 
The July 10 episode may have been due to the tumor, but the only symptom 
that could be definitely attributed to the tumor was gross hematuria which 
developed from erosion of the pelvic mucosa over the tumor. 

Treatment of this tumor seems to be the same as other renal tumors: early 
diagnosis and complete removal. Local recurrence seems certain without complete 
removal. The effect of radiation on this tumor has not as yet been well evaluated. 

Prognosis following treatment before metastasis has occurred seems to be 
very good. It is, of course, enhanced by the fact that the tumor seems slow to 
metastasize. We feel that this patient’s chance of a cure is excellent because of 
the low grade of malignancy microscopically and the complete removal of the 
tumor at operation. 

CONCLUSIONS 

A case of hemangiopericytoma involving the kidney is presented. The clinical 
and pathological features have been presented. Approximately 38 cases of such 
tumors have been reported since the lesion was first described in 1942. 

In the 12 months since surgery the patient has done well, and there is no 
evidence of recurrence of the tumor. 

808 Donaghey Bldg., Little Rock, Ark. (II. R. B.) 
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THE RESULTS OF URETERAL TRANSPLANTATION TO A 
RECTOSIGMOI DAL POUCH 

WILLIAM r. MLLICK i\n JOSLI'II J. XARYKA 
From the Deportment of Urology, St Lotus Unurrsitit School of Mtdicmc, St. Louts, Mo. 

A review of the early literatuie on uretcrointestinnl transplantation readily 
shows that the original attempts veto made to devise a method which would 
overcome I) urinary leakage with subsequent peritonitis, 2) obstruction to the 
ureters, and 3) infection of the urinary tract. The introduction of the direct, or 
mucosa-to-mucosa technique by Cordonnier and by Xesbit left only leakage as 
the immediate complication Urinary leakage alone rarely caused difficulties, 
but fecal drainage was a serious complication in some patients. lion ever, as the 
surgical technique impiovcd and better measures were developed foi contiot of 
infection, an increasing number of patients who survived the operative proeeduic 
had hyperchloremic acidosis, and this became the major problem. Indeed, Ferris 
and Odd, and Boyce and Vest have reported that 79 per cent of their patients 
who had had urcterointcslinal anastomosis slioucd postoperative chronic 
acidosis. 1 2 

The mechanism of chronic acidosis follow ing uretcrointestinnl anastomosis lias 
been demonstrated by many observers to be due in large part, to the continuous 
reabsoiption of electrolytes. 3 7 For a long time it has been known that the large 
intestine is capable of absorbing watci, sodium chloride, calcium, glucose, arsenic, 
atropine, and methylene blue. 8-10 Lapides, 11 along with Doroshow 12 and Cordon¬ 
nier and Lnge 13 have suggested that unrecognized sccondaiy renal damage may 
also be a contubuting factor. Mitchell and Vnlk e have disagreed with this and 
show statistics that disprove that poor lennl tubular function has anything to 
do with the acidosis Bohne 14 has recently reported a case of sevcie pyelonephritis 
and acidosis which was restoied to noimal electrolyte balance by leimplanting 
the ureters into the bladder. In other cases, the acidosis has been reportedly 
corrected by nepluostomy The piepondeiance of evidence, however, would 
seem to indicate that leabsoiptiou is the piimary factor in producing hyper¬ 
chloremia and acidosis, with the possibility of lenal tubular damage a secondary 
factor. Pressuie changes on the upper urinary tract may also bo a factor when 

Read at annual meeting, South Ccntinl Section of Aniertc in Urological Association, 
Colorado Springs, Colo October 1S-20, 1954 
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the urine is shunted into the intact large bowel from the bladder. The average 
intravesical pressure is 8 to 10 cm. of water, rising to 130 cm. at voiding, while 
the intrarectal pressure is 27 cm. of water rising to as much as 270 cm. of water 
on defecation. 16 

Boyce 5 and others have shown that the diversion of all the urinary stream into 
any part of the small bowel is incompatible with life. Animals that have had 
vesicocecostomy show reflux into the small bowel and die in from 15 to 24 days. 
On the other hand, electrolyte imbalance which developed in animals with 
vesicosigmoidostomy was promptly corrected when a proximal colostomy was 
established. The results of these animal experiments are highly significant when 
considered in the light of the other known facts about the physiology of the large 
bowel. 

Chlorides and nitrogenous materials are absorbed from the intact colon, and 
the degree of absorption is direct!} 7 proportional to the surface area of the in¬ 
volved bowel and the duration of contact with the urine. Absorption in the large 
bowel is probably most rapid from the cecum and diminishes progressively to 
little or no absorption from the rectum. If the large bowel is intact, it makes no 
difference how near the rectum the ureters are placed, because the urine will 
reflux back to the cecum. This is graphically demonstrated during a barium 
enema, although we, and others 11 have demonstrated it with urokon enemas. It is 
also frequently seen in patients who have had ureterosigmoidostomies into the 
intact bowel; intravenous pyelograms show the opaque material to be in the 
cecum as well as in the sigmoid and rectum. 

From a historical standpoint it is interesting to review the anatomical 
possibilities which have been exhausted in the search for a suitable bladder sub¬ 
stitute. These have already been adequately listed in the current literature. 16 - 17 
As far as those operations which presumably create an artificial sphincter, they 
had best not be listed or, as has already been written, “Only God can make a 
tree and the same is true of a sphincter.” 

The most marked advance in the technique of ureterointestinal anastomosis 
itself occurred with the revival of the “mucosa-to-mucosa” suture by Cordon- 
nier. 18 The uniformly better anatomical results which followed this technique 
have almost put an end to “tunneling” type procedures. That acidosis developed 
later in these patients, even with good anatomical results as far as the upper 
urinary tract was concerned, soon became painfully evident. This factor more 
than anything else led to the search for a better substitute bladder than the 
intact large bowel. 

Mitchell and Yalk, 6 while recognizing the problem of acidosis, considered the 
technique of transplantation into the intact gut too valuable a procedure to be 
discarded. They have attempted, therefore, to handle the resulting acidosis by 
the following measures: 1) Transplant the ureters as low as is feasible in the 
rectosigmoid. (This measure is of questionable value because of the fluid reflux 

15 Kinman, L. M., Sauer, D., Houston, Y. T. and Melick, W. F.: A. M. A. Arch. Surg., 
66: 531, 1953. 

16 Hinman, F. and Weyrauch, H. M.: Tr. Am. A. Genito-Urin. Surg., 29: 15,1946. 

n Melick, W. F.: J. Urol., 62: 454,1949. 

18 Cordonnier, J. J.: Surg., Gynec. & Obst., 88: 441, 1949. 
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mentioned previously.) 2) Force fluids to '1500 or oOOO cc a day. 3) Give a low 
chloride diet. -1) Empty the rectum every 1 to 1)^ hours. 5) Administer sodium 
bicnrbonntc'l to *1 grn. a day. To this might well he added the use of a retention 
colon tube during the night, connected to continuous drainage. By these measures 
acidosis may be controlled, but the ureters still empty into the fecal stream and 
bouts of pyelonephritis, progressive renal damage, and dilatation may be ex¬ 
pected. 

Bricker 15 in his efforts to find a bladder substitute in cases of pelvic evisceration 
demanding removal of the bladder, rectum, and sigmoid, hit upon the idea of 
using isolated portions of the sigmoid colon. Finding mail}' cases where this also 
had to be removed, he turned to the use of the isolated terminal ileum as a 
substitute bladder, as first suggested and carried out by IlafTncr. The comfort 
following this type of procedure is dependent upon a Butzcn bag to collect the 
urinary drainage. The electrolyte absorption following this type bladder substi¬ 
tution has been reported on by Eiseman and Bricker. 20 Urea passed freely from 
infusions into the isolated pouch. If hypertonic sodium chloride solutions were 
infused, an appreciable amount of chloride passed quickly into the bloodstream. 
Normally, however, chloride transfer was a slow process taking several hours to 
reach equilibrium. There was no detectable change in the blood chlorides in their 
human cases. The three factors of most importance are: 1) the concentration of 
the electrolyte; 2) the length of time the fluid remains in contact with the 
intestinal mucosa; and 3) the area of absorptive mucosa exposed. In human cases 
of pelvic evisceration the isolated ileal pouch with a separate colostomy for the 
fecal stream admirably solved the problem. 

In the case of bladder carcinoma, where the rectum usually docs not have to 
be sacrificed, it is possible to utilize the rectum and a very short piece of the 
sigmoid to construct a substitute bladder. Mauclaire 21 in 1895, and Krooni g 22 in 
1907, suggested that if a fecal-free urinary reservoir could be provided with 
urinary control, infection, renal damage, and chronic acidosis might be mini¬ 
mized. Thus, we could hardly claim this ns a new and original procedure. The 
single reference in the literature concerning possible difficulties was by Iliggins 
who reported that he did permanent colostomies in dogs and found that the 
lower segment had contracted down to no capacity in 2 years. 21 One of us has 
already participated in a preliminary report and we have had no difficulty with 
the lower segment constricting down; on the contrary, we find that it becomes 
better adapted with the passage of time. 16 

A colostomy to divert the fecal stream has the marked advantage that infec¬ 
tion, botli immediate and late, is minimized. Thus, one has little or no fear of a 
urinary-fecal fistula in the postoperative period, and no difficulty with later 
pyelonephritis. The colostomy is an admitted disadvantage, requiring as it does, 
specialized care. 24 It is a well-established procedure, and in our minds, the 

18 Bricker, 35. M.: S. Clin. North Amer., 30: 1511,1950. 

20 Eiseman, B. and Bricker, E. M.: Ann. Surg., 136: 7G1, 1952. 

21 Mauclaire ^ " t. 546,1900, cited by Papin, 1925. 

22 Kroenig: 1907. 

23 Higgins, _ 60:874, 194S. 

u Lyons, A. S., Robinson, B., Schrciber, G. and Turell, R.: Modern Medicine, February 
15,1954. 
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advantages far outweigh the disadvantages. The problem of acidosis in our cases 
has been solved for the time being. It is well known, however, that some cases 
of ureterointestinal transplantation develop this unfortunate sequela years later 
so that the final answer is not yet at hand for any technique of bladder substitu¬ 
tion. 

Theoretically one may calculate the expected risks. All patients who have had 
any type of ureterointestinal transplantation must force fluids; this in turn re¬ 
duces the concentration of excreted chlorides. Since the concentration of chloride 
within the lumen of the gut seems to be of primary importance in determining 
its absorption, this may be the most important prophylactic measure. It is also 
of value to use just as little of the sigmoid as possible, since the distal portions of 
the large bowel are the least absorptive. This is an important point for if the 
patient is to be comfortable, he should be able to contain the urine for 2 or 3 
hours during the day and 3 or 4 hours during the night. This admittedly increases 
the time for possible absorption, but it does expose a less absorptive mucosa than 
the ileum or cecum. The alternate procedure would be to use the ileal segment for 
the collection of urine and re-establish the fecal stream. The Rutzen bag has been 
shown to provide comfort for these patients as far as urinary drainage is con¬ 
cerned. Here one uses a more absorptive portion of the gut, but since the drainage 
is continuous, the length of time that the urine is in actual contact with the gut 
mucosa is reduced. It would seem reasonable to us that if a bag type urinary 
collection system is to be used anyway, that it would be far easier to use cutaneous 
ureterostomies with the Rutzen bag. Technically it is easier and quicker to 
construct a rectosigmoidal pouch and do a colostomy than it is to make an ileal 
pouch and do a iIeoileostom.y. 

From the esthetic point of view, one might question whether it is better to 
have a colostomy with urinary control, or fecal control with a Rutzen bag con¬ 
stantly collecting urine. Both groups of patients have to make adjustments and 
concessions to their altered physiology and many in each group have done so 
and returned to society and their jobs. At the present time we have several 
patients who have the ileal pouch, but we have been unable to judge whether or 
not their adjustment has been any different from those with a colostomy. Time 
and a critical evaluation of all procedures will alone tell the story. 

TECHNIQUE 

Preoperatively it is important to do a careful rectal examination to be certain 
that the rectal sphincter tone is entirety normal. For preoperative preparation of 
the bowel we have used sulfasuxidine and aureonrycin, but recent work would 
indicate that neomycin and phthalylsulfathiazole might be preferable. Sterile 
water enemas are given the morning of surgery until the returns are clear. A 
midline incision is made from the symphysis around the umbilicus. If exploration 
shows no evidence of metastases the bladder dissection is done first.. In the male we 
have found it of advantage to first approach the prostate as would be done in a 
radical retropubic prostatectomy. After the prostate has been freed and the ure¬ 
thra severed it is possible to completely free the base of the bladder back to the 
peritoneum. The entire peritoneal floor is then freed, and it is now possible to 
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dissect out the lateral vascular bladder network on either side working from above 
down to the previously free base. The ureters are cut, from the bladder on either 
side and allowed to remain in the wound. In the female it is possible to remove the 
tubes, ovaries, broad ligaments and uterus along with the bladder in one block. 
After the bladder has been removed the sigmoid is measured with the remaining 
ureters and at a convenient level is doubly clamped and divided. The distal end 
is then closed with an inverting suture and the suture line reinforced with inter¬ 
rupted mattress sutures of fine silk, .lust proximal to the cut end of the ureter a 
fine silk suture is placed through the adventitia and through the museulnris of the 
sigmoid and tied. This holds the ureter in position. A very small stab wound is 
made into the lumen of the sigmoid and the mucosa carefully identified. Four 
sutures of fine chromic gut are then placed through the entire ureteral wall and 
the mucosa of the sigmoid so that the knots are on the outside and tied. If there 
is any marked urinary leakage, a second row of sutures may be taken through 
the museulnris of the sigmoid and the adventitia of the ureter. The same pro¬ 
cedure is carried out on the other side. We believe that it is better to do the 
anastomosis last because if it is done first, the anastomosis may be damaged 
by the manipulations during the cystectomy. The clamped, proximal end of 
the sigmoid is brought out to the skin, the mesocolon sutured laterally to pre¬ 
vent possible herniation and postoperative intestinal obstruction. No attempt is 
made to close the posterior peritoneum. The wound is drained and closure is by 
interrupted wire sutures with silk for the skin. Postoperatively a rectal tube is 
allowed to drain continuously for three or four days. Likewise, a continuous 
gastric suction is maintained through a nasal tube until definite peristalsis re¬ 
turns to the intestines. The colostomy may be released anytime after IS hours 



Fig. 1. Diagrammatic picture of completed ureteral transplantation into rectosicinoidal 
pouch and proximal colostomy. 
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but preferably after 72 hours. For the first few weeks after the removal of the 
rectal tube the patient usually experiences frequency, urgency and nocturia, 
but in our cases thus far, these have disappeared and the patient is able to hold 
the urine from three to four hours without difficulty. The patient is taught proper 
care of his colostomy and how to irrigate it as soon as he is ambulatory. A dia¬ 
grammatic view of the completed procedure is shown in figure 1. 

CASE REPORTS 

Case 1. L. S., a 67-year-old woman, was seen on March 31, 1952 complaining 
of hematuria of 8 years’ duration. Cystoscopy showed a fungating lesion involv¬ 
ing the floor of the bladder, the external sphincter, and the urethra. Vaginal 
examination disclosed that the tumor had eroded through the urethra into the 
anterior vaginal wall, and from the base of the bladder the tumor apparently 
extended into the parametrium. An excretory urogram (fig. 2) showed a non¬ 
functioning left kidney and right hydronephrosis. On April 7, 1952 the uterus, 
broad ligaments, ovaries and bladder were dissected cn bloc from above, and with 
a cauteiy, the urethra, upper two-thirds of the vagina, and the cervix were 
freed from below and the entire mass removed. The ureters were then implanted 
into a rectosigmoidal pouch and a colostomy done. The pathology report showed 
carcinoma of the bladder, grade 4, with extension into the urethra and vagina. 
Locally, the tumor had deeply invaded the muscularis of the bladder, but was 
not completely through the wall. The patient to date has shown no evidence of 
recurrence, acidosis, or urinary infection. Excretory urograms made 10 days, 
2 months, and 1 Yi years postoperatively are shown in figure 2. 

Case 2. R. S., a 46-year-old man, was first seen on March 15, 1952 because of 
severe hematuria. He was also a severe diabetic and had recently been discharged 
with arrested pulmonar 3 r tuberculosis. C 3 r stoscop 3 r showed an infiltrated appear¬ 
ing tumor over and around the left ureteral orifice. Because of his poor general 
condition transurethral resection of the tumor was carried out. On June 21, 
c 3 ,, stoscopy showed a massive recurrence and excretory urograms showed 
marked left hydronephrosis. On July 8 the ureters were transplanted to a recto¬ 
sigmoidal pouch; a colostony and cystectomy were performed. The patient 
made an uneventful recoveiy with no change in the serum electrolytes. Excretory 
urograms made 4 months postoperatively showed a complete return of the 
kidne 3 r s to normal and are compared with the preoperative urogram in figure 3. 
The pathologist reported that the tumor was carcinoma, grades 3 to 4. Approx¬ 
imately 8 months later the pulmonary tuberculosis again became active and the 
patient was admitted to a sanatorium where he died of pulmonary hemorrhage. 

Case 8. B. G., a oSyear-oId white man, was admitted to the hospital for pro¬ 
posed cataract surgeiy. He denied any urina^ complaints but was referred for 
urological investigation because the admission urinalysis showed microscopic 
hematuria. C 3 r stoscop 3 r revealed an extensive carcinoma involving most of the 
bladder. A biopsj r obtained under general anesthesia revealed a grade 1, transi¬ 
tional cell carcinoma. Bimanual examination under anesthesia showed no 
evidence of fixation. Excretoiy urograms made Januaiy 1, 1954 showed right 



Fig. 2. Case 1. A, preoperative 25 minute excretory urogram; nonfunctioning left kidney 
and right hydronephrosis. B, 15 minute pyelogram 10 days post operatively. C, 5 minute 
urogram 2 months postoperatively; complete disappearance of nydronephrosis. D, 15 minute 
urogram, years postoperatively; right kidney remains normal; no evidence of function 
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Fig. 3 Case 2 *1, preoperative \]4 hour e\crelory urogram; marked left hydronephrosis. 
B, 20 minute urogram 4 months after transplantation; note return of upper urinary tract to 
normal. 

hydronephrosis with a blocked left kidney as evidenced by a nephrogram. Cystec- 
tomy, transplantation of the ureters to a rectosigmoidal pouch, and colostomy 
were done January 8. Pathological examination of the surgical specimen levealed 
the same grade tumor as the biopsy, but the tumor had infiltrated through the 
musculans of the bladder over the right ureteral orifice. The patient had an 
uneventful postoperative course and the electrolytes remained normal. Excretory 
urograms made 12 days and 6 months postoperative!}" showed a return of the 
kidneys to normal and are compared with the preoperative findings in figure 4. 
Recently, however, the patient was readmitted because of a large right flank 
mass. This was drained and deep x-ray therapy given, but the patient died. 
Autopsy disclosed a massive retroperitoneal metastatic lesion. Blood chemistry 
and excretory urograms remained normal up to the time of death. 

Case J. J. A., a 59-year-old man, was referred to us because of a “bladder 
tumor,” found elsewhere on observation cystoscopy. The past history, however, 
revealed that 4 years ago the patient had been informed that he had a “cancer 
of the prostate gland” and had taken female hormones for several years. The 
present complaints were limited to burning, frequency, and nocturia. Rectal 
examination revealed a small, hard prostate that was not fixed. Excretory 
urograms showed a nonfunctioning right kidney with moderate hydronephrosis 
on the left. Observation cystoscopy showed a tumor mass extending from the 
prostate up around the right ureteral orifice. Biopsy of this tumor and a needle 
biopsy of the prostate showed prostatic carcinoma. Metastatic x-ray series 
failed to reveal any evidence of metastases and the alkaline and acid serum 
phosphatase levels were normal. The prostate, seminal vesicles and bladder were 
removed, the ureters transplanted into a rectosigmoidal pouch, and a colostomy 
done. The patient made an uneventful recovery and the electrolytes remained 
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Kir,. I. C.W 3. .1, preoperative 25 minute excretory urogram; note right hydronephrosis) 
and blocked left kidney, as evidenced by left nephrogram. It, 5 minute urogram 12 days 
postoperatively; note return of kidneys to normal. C, 0 months postoperatively; normal 
excretory urogram. 

normal. Before discharge from the hospital the patient had a sudden attack of 
severe headache and marked hyperpyrexia and lapsed into coma; he expired 
without regaining consciousness in nbout S hours. While permission for an 
autopsy could not he obtained, wo believe that the death was due to a cerebral 
vascular accident. 

Case 5. J. U., a 09-year-old woman, was admitted to the hospital in shock 
because of sudden hemorrhage from the bladder. Blood transfusions were im¬ 
mediately started, and when the blood prcssuie rose, she was taken to the cysto- 
scopic room where about 1500 cc of blood and clots were evacuated. Observation 
cystoscopy showed multiple tumors over the entire bladder, involving the ex¬ 
ternal sphincter and posterior urethra. Excretory urograms were normal. On 
May 21, 1953 the ureters were transplanted to a rectosigmoidal pouch, a colos¬ 
tomy done and the bladder, urethra, and anterior two-thirds of the vaginal wall 
resected along with the tubes, ovaries, broad ligaments and uterus. The patient 
had an uneventful postoperative course except for quite a period of depression 
over her altered physiology'. However, as she became more familiar with the 
care of the colostomy and regained confidence, she adjusted well, returned to 
her former work and has been working ever since. The serum electrolytes have 
remained entirely normal. Excretory urograms made 1 month and G months 
postoperatively show a normal upper urinary tract and are compared with the 
preoperative findings iti figure 5. 

Case 6. E. L., a 70-year-old man, was admitted to the hospital on July 23,1951 
complaining of terminal hematuria of 3 months’ duration. Excretory urograms 
showed some reduction of renal function due to old bilateral chronic pyelone¬ 
phritis. Cystoscopy revealed a papillary growth on the left lateral wall extending 
from the dome of the bladder to the floor. A biopsy was reported as a papillary 
carcinoma, grade 1, with no infiltration into the musculature. A suprapubic 
cystotomy was done and the tumor removed with a cautery and the base ful¬ 
gurated. The pathological report of the surgical specimen was consistent with 
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Fig. 5. Case 5. A, preoperative 10 minute excretory urograms are normal B, 10 minute 
excretory urograms remain normal 1 month postoperatively. C, 10 minute excretory uro¬ 
grams remain noimal at 6 months postoperatively. 

the biopsy report. The patient returned 3 months later for followup and obser¬ 
vation cystoscopy showed no recurrence. He was not seen again until April 8, 
1952 at which time cystoscopy showed multiple papillomas, with the same 
biopsy findings. Due to the multiplicity of the lesions, complete cystectomy, 
transplantation of the ureters to a rectosigmoidal pouch and colostomy were 
done by Dr. Lind ell M. Kinman. The surgical specimen showed limited invasion 
of the bladder muscularis. Excretory urograms made 1 month, years, and 2 
years postoperatively are about the same functionally and anatomically as the 
preoperative picture and are shown for comparison in figures 6 and 7. During 
the postoperative period the chlorides began to be mildly elevated, ranging from 



S 


Fig. 6. Case 6 A, preoperative 5 minute excretory urogram; note poor function and con¬ 
tracted kidneys, interpreted as probably due to chronic pyelonephritis B, preoperative 15 
minute excretory urogram; note poor renal function and somewhat contracted kidneys. 
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Fk, 7 Case C. 1'ivc minute c\trctor\ urograms A, I month postopcr.itivch. IS, 0 months 
postoperative)} C, 2 } cars postoperative)}’ 

110 to 113 m/Eq. and theC0 ; combining power ranging from 20.7 to 12.G m/Eq. 
Ho was placed on 40 to GO gr. of sodium bicarbonate dady. Over the next l}-£ 
years the patient was admitted to the hospital on seveial occasions in acidosis, 
which was readily concctcd by mtiavenous lactate solution. 

On March 1G, 1954 the patient was re-admitted because of clinical signs of 
acidosis. The chlorides were 119 m/Eq. and the CO : combining power was 15.3 
m/Eq On intravenous lactate he icspondcd well and was maintained on an oral 
dose of 1G0 gr. of sodium bicarbonate daily. It occuircd to us that some study of 
the rectosigmoidal pouch might throw some light on the cause of the acidosis. A 
previous \-iay had been obtained after the operation by instilling an opaque 


Tig 3 Case 6 A, x-ray appearance of rectosigmoidal pouch shortly after surgery B, 2 
y cars postoperative!} , note dilatation C , film taken after voiding shows considerable 
retention m pouch. 
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enema (fig. 8, A). The pouch was again filled to mild pressure with diluted 70 
per cent urokon and an x-ray obtained. The patient then voided and the 
second x-ray disclosed considerable retention (fig. 8, B and C). There are three 
possible causes for the acidosis: 1) The sigmoidal loop has become quite long and 
dilated, offering a large surface area for absorption. 2) Incomplete emptying 
allows stasis and an increased time of exposure of the urine to the intestinal 
mucosa. 3) The patient had chronic bilateral pyelonephritis which has continued 
its progression. We then checked the other patients in this series who have had 
no acidosis and found that they did not have any rectal retention after voiding. 

SUMMARY 

The use of the rectosigmoidal pouch as a substitute bladder in this limited 
series has had the following advantages: 

Urinary continence is preserved by utilizing the rectal sphincter. 

Urinary obstruction and infection are eliminated by the diversion of the fecal 
stream. 

The danger of fecal fistula has been eliminated. 

Technically the surgery is easier than in other described “surgical artificial 
bladders” and more quickly performed which should result in a lower operative 
mortality. 

Hyperchloremic acidosis has been no problem except in the one case cited where 
there was a pre-existing chronic pyelonephritis and where there is incomplete 
emptying of the rectosigmoid. 

The only disadvantage is that the patient does have a colostomy which re¬ 
quires specialized daily care. Whether this is less desirable from an esthetic point 
of view than control of the fecal stream with a constantly draining urinary sinus 
is, in our minds at least, still unsolved. 

539 N. Grand Ave., St. Louis, Mo. 
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FURTHER OBSERVATIONS OX VESICOURETERAL REFLUX 
A. ESTIN COMAHH and ERNEST RORS 

From the Paraplegia Service of the Veterans Administration Hospital, long Beach, Cat., 
the Department of Urology, College of Medical Evangelists and the Department of Surgery 
(Urology), School of Medicine, University of California at Los Angeles 

In n previous paper observations were presented on vesicoureteral reflux of 
5G patients with spinal cord injuries. This article dealt also with the pertinent 
literature available at the time of writing. Additional studies have since then 
appeared, which dealt with cause and treatment or reflux. The present study 
tries to analyze observations made on 144 patients with reflux encountered 
among 10S3 patients, 97 of whom did not have traumatic spinal cord lesions and 
who were seen over an Sj-z-ycar period at this paraplegia center. One group of 
these patients merits closest scrutiny: those who had neurosurgical interventions 
such as anterior or posterior rhizotomies, chordotomics, pudendal or sacral 
neurotomies and injection of absolute alcohol into the subarachnoid space. 
Another group was treated with straight drainage in order to evaluate its effect 
on reflux. 


MATERIAL AND METHOD 

One hundred thirty-six patients had injuries to the spinal cord and/or cauda 
equina. Eight patients were paralyzed from nontraumatic causes. One hundred 
and one had upper motor neuron lesions and 43 had lower motor neuron lesions 
in regard to the activity of the pelvic floor (conus). Table 1 reflects the distri¬ 
bution regarding the level of the lesion. The ratio of reflux in regard to upper 
and lower motor neuron lesions, caused by trauma, was 93:43; and it wns 101:43 
if also the nontraumatic group was included. 

A 30 minute delayed cystogrnm was performed in those cases in which reflux 
was not demonstrated immediately on the first film. This method was thought 
sufficient, for this investigation in contradistinction to cystographic cystometry 
presented in the previous study. Although the latter method is more accurate 
it is also more time-consuming and less economical. 

According to the most frequently observed anatomical landmarks at which 
reflux could be seen, a classification was devised which consisted of reflux at 1) 
posterior inferior iliac spine, 2) posterior superior iliac spine, and 3) pyelogram. 

OBSERVATIONS 

Table 2 presents an evaluation of the ratio of reflux pyelogram in respect to 
laterality. It seems that a reflux pyelogram is significantly more frequent on the 
right than on the left where complete lesions are concerned, whereas no marked 
difference was seen in patients with incomplete lesions. 

Table 3 presents the overall laterality of reflux which again reflects the higher 
incidence on the right. 

Tahle 4 shows the incidence of reflux of patients whose upper motor neuron 

Accepted for publication November 17, 1954. 
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Table 1 . Distribution of upper and lower motor neuron lesions related to level of lesion 



UMXL 

LMN'L 

Cervical complete 

S 

2 

Cervical inc. 

12 

2 

Thoracic 1-6 comp. 

19 

3 

Thoracic 1-6 inc. 

5 

0 

Thoracic 7-12 comp. 

3S 

13 

Thoracic 7-12 inc. 

S 

2 

Lumbar complete 

2 

7 

Lumbar incomplete 

i 

14 

Turn, or dis. 

s 

0 


101 

43 


Table 2. Relation of reflux to level of lesion 



! Ripht 

Left 

Tumor or disease 

6 

3 (P* 2:1) 

Complete lesions 

SO 

49 (P 52:33) 

C 

S 

4 (P 6:2) 

T 1-6 

20 

13 (P 14:S) 

T 7-12 

45 

27 (P 28:IS) 

L 

7 

o (P 4:5) 

Incomp, lesions 

33 

27 (P 20:15) 

C 

11 

9 (P 6:7) 

T 1-6 

3 

5 (P 3:4) 

T 7-12 

7 

6 (P 4:3) 

L . .... 

12 

7 (P 7:1) 


* Pyelogram 


Table 3. Laterality of reflux 


No. of patients 144 

No. of ureters . 2SS 



Right 

Left 


*PIIS 

. 37 

23 

60 

*PSIS 

7 

7 

14 

*L4-5 

i 

0 

1 

*P 

74 

49 

123 

None 

25 

65 

90 


*PIIS = post inf. iliac spine. 

*PSIS = post sup. iliac spine. 

*L4-5 = between lumbar vertebra 4 and 5. 

*P = Pyelogram 

lesions were artificially converted into lower motor neuron lesions by means of a 
subarachnoid injection of alcohol or sacral extradural neurotomy. 

Sixty-four patients received alcohol injections because of skeletal spasticity or 
autonomic hyperreflexia from distention of hollow viscera (manifested by par- 
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Tatii r I 1, xiil><iriirliwu<f nfro/iof bhirl and reflux II, sneml ncnrtilnmil and reflux 


A 

No of nlrnliol blocks " 

\o (it ji ilicnl^ 04 

No of p itirnts ml hoot reflux before or alter -Hi 

No of pitipiits mill reflux before or iftor IS 

» 

No of piticnlo mtli Pitral notirotoni} r l 

No of pitiontx without reflux l>iforo or after 0 

No of patients mill reflux before or tfkr *1 


oxysmal hypotension, extessjxc ilmplioic-is, hcadaiho, efi ) Forty-six pilionfs 
had no influx bcfoie or after the hloi h Eighteen patients had influx at some time 
before or after the bloc h, among these, tui ended up without leflux while sexen 
had leflux and one died of uremia without icflux studies Jt should he noted that 
among those 7 patients who had oxontuallj influx, mipioiemcnt was obseixed 
in two and that leflux was imonst.uit in that it was absent m some taxes foi a 
long penod (2S and 10 months aftei block), yet was present after additional -11 
and 30 months respet tnely 

Nine patients underwent xniral neuiotomj, eight betause of paioxysmal hy- 
peitcnsion and one because of bladdet dysfunction, 3 patients had reflux at one 
time oi otliei preoperatncly, one of these letamed influx posfopcrafncly and 
m the remaining 2 cases leflux could not he demonstrated postopeintnely 

Table 5 shows the lclationship of icflux and pudendal neurotomy or nemo 
tnpsy which was done on 32 patients Eight had lellnx at some tune before oi 
after the mtmention with ttie following distiilmtions fne had icflux hefoio 
opeiation, one had no reflux pieopeutixcly, showed icflux aftei unilateral 
opeiation (PUS light), hut had none at last examination lb months following 
the bdatci.nl piocedme, 2 patients had no reflux preopcratixcly hut showed it 
postoperatixcly Foui of the o patients with pieopciatixe reflux letnmed it 
postoporatix cly 

Table G shows icflux and choidotomy Only 3 patients had icflux hefoio oi 
after choidotomy, in one of whom icflux dexcloped 28 months postopeiatixely 
and the lemainmg 2 patients letmned then icflux xxhieh was piescnt pieopeia- 
tix cly 

Tabu 5 Pudendal neurotomy or neurotripsy and reflux 

No of pudend it operations 55 

No of pitients 30 

No of patients mihoul reflux lieforo 01 ifter 24 

No of p meats with reflux before or ifter c 


TABLr 0 Spinothalamic tractotomy and reflux 


No of p it Wilts with chordotomj 

No of patients without reflux before or after 

No of patients with reflux bcfoie or after 


27 

24 

3 
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Table 7. A, posterior rlnzotomi / and reflux. B, Antenor ihizotomy and icflux 

A. 

No. of patients with post, ihizotomy 

No. of patients without reflux before or after 

No. of patients with icflux befoie or after 

B. 

No. of patients with ant. rhizotomy 

No. of patients without reflux before or after 

No. of patients with reflux before or after 


8 

G 

2 


10 

S 

2 


Table S Effect of stnijht dunnage on reflux 


No. of patients 31 

No. of patients with disappeaiance of reflux with continuous straight diainage 13 

No. of patients with disappearance of reflux with previously balanced bladder 11 

No. of patients with disappearance of reflux with suprapubic catheter 1 

No. of patients with disappearance of reflux with intraureth. catli. 1 

No. of patients with disappearance of leflux despite removal of straight drainage 3 

No. of patients with improvement of reflux 10 

No. of patients without improvement on suprapubic drainage 5 

No of patients without improvement on intraurethral drainage 3 


Table 7, A shows posterior rhizotomy and reflux. This operation was done in 
order to control autonomic hyperrefiexia. The 2 patients with reflux had it pre- 
operatively; one of them did not show 37 months postoperatively. The other 
continued to have reflux. In contrast G patients displayed no reflux either pre- 
or postoperatively. 

Table 7, B shows anterior rhizotomy and reflux. Anterior rhizotomy was done 
in order to control skeletal spasticity. Here again were two out of 10 patients 
who had reflux prior to intervention. One of them showed no reflux postopera¬ 
tively while the reflux condition of the other remained undetermined. 

Table 8 show's the therapeutic effect of straight drainage on reflux. A total of 
31 patients were subjected to this treatment. Twenty-three patients benefited 
from this treatment among whom thirteen had a complete disappearance and 10 
had improvement of reflux according to the previously described anatomical 
landmarks. Of the 13 patients whose reflux disappeared, eleven had well balanced 
bladders. The other 2 patients had an intraurethral and a suprapubic catheter 
respectively at the time of discovery of reflux. Eight patients had no improve¬ 
ment, five of whom had suprapubic and three intraurethral drainage since 
injury. 

DISCUSSION 

This study shows that the incidence of reflux among paraplegic patients was 
144 out of 1083 or 13.3 per cent. This figure is lower than the figures quoted in 
our previous article and may be of greater statistical value because a total of 
only 238 cases were screened in our first communication. Yet, this optimism 
must be duly dampened by the fact that not all of the 1083 patients had routine 
screening since leaving the hospital so that some of them may have an undetected 
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Fig. 1. .1, cystogrmn of patient with complete cord lesion at Of. Bladder function well 
balanced following transurethral resection and subarachnoid alcohol block. II, cystogrmn 
of same patient after treatment with straight intranrethr.il drainage for BO months. C, 
excretory urogram of same patient after treatment with drainage for tl months. 

reflux. The previous findings, namely, that reflux occurs more frequently in 
patients with upper than with lower motor neuron lesions is confirmed. How¬ 
ever, the ratio has changed somewhat. While it was 75 per cent:25 per cent in 
our first study it is 70 per ocnt:30 per cent in the present investigation. This 
should be taken as a warning against converting, intentionally and for presum¬ 
ably therapeutic reasons, upper into lower motor neuron lesions because of the 
above presented evidence that reflux can very well occur with well functioning 
lower motor neuron bladders (fig. 1, A). 

Why reflux occurs more frequently on the right than on the left (ratio of 
119:79) remains an open question. In this connection if was also observed that 
the incidence of morbidity and nephrectomy was higher on the right than on 
the left although the respective nephropathy could not be 1 raced directly to 
reflux. 

A reflux pyelogram was present in 123 of a total of 198 refluxes. Seventy-five 
refluxes bad not reached the pyelogram stage. In these cases reflux extended in 
GO instances up to the posterior inferior iliac spine, in 14 instances up to the 
posterior superior iliac spine and in 1 instance to the level between the fourth 
and fifth lumbar vertebrae or, in other words, up to the line between the middle 
and the lower third of the ureter. Satani lias shown that longitudinal fibers are 
dominant in the lower third of the ureter and that circular fibers form but a 
broken circle. It appears as if reflux is prevented from further extension toward 
the kidney by the intact circular fibers of the middle third of the ureter. Whether 
neurogenic factors play a role in addition to these known myogenic facts will 
have to await further study. 

Reflux in connection with subarachnoid alcohol block was seen in only 12.5 
per cent of 04 patients while 56 patients remained so far without it. This does 
not imply that they may not develop reflux at a later date, although the obser¬ 
vation time was man}' years in some instances. The reflux of the 12.5 per cent 
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may or may not have had a causal relation to the block. The clinical neurologic 
deficit from alcohol block is similar to that after a combined anterior and pos¬ 
terior rhizotomy following which a 56 per cent improvement of reflux was re¬ 
ported. Our experience with alcohol blocks has not shown similar results. How¬ 
ever, no observation time Avas mentioned by Brendler et al. and the end result 
must be A'ieAved Avith caution because of the following long range observation: 
2 cases Avho had no reflux 28 and 49 months respectively after block showed it 
after an additional 41 and 39 months respectively. 

FolloAA'ing sacral neurotomy tAvo of our 3 cases Avith reflux shoAved none post- 
operatively and are too few to permit judgment inasmuch as the observation 
time Avas too short. 

Eighty per cent of the patients Avith pudendal neurotomies or neurotripsies 
demonstrated no reflux but 20 per cent did. Of these 15 per cent had reflux pre- 
operati\ T ely. Only in 2 cases did reflux disappear eventually following pudendal 
nerve operation. However, the series is much too small to permit any conclusions. 

As Avas to be expected, no relationship could be established between chordot- 
omy and reflux. If reflux be caused in some instances by changes in the proprio- 
cepth’e pathways of the bladder this condition Avill not change after chordotomy 
because the proprioceptive fibers from the bladder travel in the posterior col¬ 
umns AA’hich are not affected by an anterolateral spinothalamic tractotomy. 

Only in 1 case AA-as disappearance of reflux observed folloAving posterior rhizot¬ 
omy, done to treat autonomic hyperreflexia. In another case reflux persisted fol- 
loAving this operation Avhich admittedly interrupts postural impulses from the 
bladder. The same condition, namely, disappearance or persistence respectively, 
of reflux Avas seen in 2 patients Avith anterior rhizotomy. Inasmuch as anterior 
rhizotomy, if done for skeletal spasticity, intentionally spares the sacral outfloAV 
in order not to interfere Avith bladder function no reflux changes on that basis 
can be expected. 

Clinical improvement, i.e., disappearance of bouts of chills and fe\ r er, occurred 
so far in all of our patients Avith straight catheter drainage, in excess to the 31 
patients presented here Avith accurately controlled obseiwations. It is interesting 
that among the patients Avhose reflux persisted despite straight drainage, five 
had suprapubic and three intraurethral catheters. This corroborates previous 
findings of Talbot and Bunts. On the other hand, there Avere only 2 patients Avith 
disappearance of reflux despite suprapubic or intraurethral drainage. Compari¬ 
son of these two groups shoAA r s that reversibility depends most likely’- on absent 
anatomical changes. Further evaluation shoAved that completeness of the lesion 
plays no role regarding disappearance of reflux because eight of the 13 patients 
with disappearance of reflux had complete and three incomplete lesions. The 
observation time ranged from 1 to 77 months. Another interesting fact is that 
a Avell balanced bladder is no guarantee against the appearance of reflux because 
11 of the 13 patients Avith complete disappearance of reflux had Avell balanced 
bladder function prior to the discovery of reflux. Although the goal of bladder 
rehabilitation remains unchanged and Avas achieved by us in 74 per cent of 844 
patients, namely, to remoA’e eventually the catheters, close attention should be 
paid to the kidney condition AA’hich is vital for the patient rather than the best 
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bladder function per sc. In confirmalion of the findings of Hutch and Hunts 
kidney function of our patients also shows a tendency to decline in later years 
of paraplegia for which in some instances, reflux may be responsible. 

The question remains ns to when and how to treat vesicoureteral reflux. IVe 
concur fully with Talbot’s view that this condition requires treatment only when 
it causes clinical manifestations, such ns chills and fever, or when it leads to 
radiologieally demonstrable impairment of kidney function. 

Correction of reflux has been observed following two ways of approach: one 
urological, the other neurosurgical. The urological approach is one of three pro¬ 
cedures: Hutch’s operation, cutaneous ureterostomy or straight bladder drainage 
(fig. 1, B and C). Hutch’s intervention, successful in his hands, has not yet been 
done routinely in paraplegia centers because of the difficult indication in respect 
to timing. In those cases of reflux, with obstructive ureteral kinks and hydrone¬ 
phrosis, in which straight drainage brings no improvement within 3 months, 
urcterolysis and cutaneous ureterostomy with or without cuff is the method of 
choice although in some instance oven a nephrostomy may become necessary. 
We apply straight bladder drainage earlier than others, even in the absence of 
clinical manifestations (chills and fever), at the moment when the pyelogram 
shows marked progression of pyelonephritis. Pyelonephritis and the reflux may 
yet respond to early treatment. 

Changes and improvement of reflux have been reported, including our own 
experience presented above, following various neurosurgical procedures, such ns 
anterior and posterior rhizotomy, sacral neurotomy and concetomy. These 
observations prove that, neurogenic factors may also be responsible in the etiology 
of reflux, as postulated earlier. However, it is nay impossible to estimate, prog¬ 
nosticate and therefore indicate whether and, if at all, at what time any of those 
various procedures will be beneficial in the respective case. The ncuroanatomy 
and neurophysiology of the ureter is still a controversial issue. While some deny 
all influence of extrinsic nerves on ureteral activity and believe that ureteral 
nerves are only sensory and vasomotor, others leave the question of nervous im¬ 
pulses on ureteral peristalsis open, and still others believe that extrinsic neuro¬ 
genic impulses are also important in addition to the myogenic autonomous pro¬ 
pulsion of urine. Until more specific knowledge is provided regarding the normal 
neuroanatomy (other than intrinsic ganglia of the ureter) and the neurophysi¬ 
ology of the various segments of the ureter, a rational neurosurgical approach 
lacks scientific justification. Until such time the urological treatment, will be 
preferable. 

On the other hand, our evidence, reported here, shows that neurosurgical inter¬ 
ventions will not be detrimental urologically as long as the indication is based 
upon the respective condition which requires neurosurgical correction (spasticity, 
autonomic hyperreflexia, pain) and as long as vesicoureteral reflux per se is not 
the indication to perform neurosurgery. 

SUMMARY 

One hundred forty-four patients with reflux were examined out of a total of 
1083 patients, an incidence of 13.3 per cent. 
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The ratio of reflux in upper motor neuron lesions to lower motor lesions was 
70 per cent to 30 per cent. 

Reflux appeared more frequently on the right than on the left (119:79). Pye- 
lograms resulted from reflux in 123 patients while in seventy-five reflux stopped 
at the border between middle and lower third of the ureter, indicating that the 
circular muscle fibers of the middle third of the ureter were an effective barrier. 

Sixty-four patients had subarachnoid alcohol blocks; 8 patients had sacral 
neurotomies; 32 patients underwent pudendal nerve operations; 27 patients had 
spinothalamic tractotomies (chordotomies); 10 patients had anterior rhizotomies; 
8 patients had posterior rhizotomies. None of these neurosurgical interventions 
disclosed a causal relationship to reflux; therefore, neurosurgical operations can 
be performed without urological detriment. The above described neurosurgical 
procedures should be used to correct the respective neurologic condition rather 
than vesicoureteral reflux. 

Vesicoureteral reflux of 31 patients benefited from straight drainage which 
remains the method of choice until vesicoureteral reflux will be understood on 
a neuroanatomical and neurophysiological basis. A well balanced bladder func¬ 
tion does not prevent reflux. 

Straight bladder drainage becomes indicated when reflux is associated with 
drills and fever and/or progressive renal damage, even in the presence of good 
bladder function. 
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SURGERY OX THE KXSTROPHIRO IHAOOEU: ERKUMIXUiY 

REPORT 

TRVCVO l’OWl l.l. 

Achievement of a satisfactoiy result m treitment ot exstiopliv ot the hltddei 
is one of the most difficult surgual pioblcnis m uiologv 
The ptoccdurcs most often employed aiv iitmaiv diversion mid «'\tnpntuin ot 
the defective bladder, with attempt to cm reel the abdominal mid point a I detects 
by plastic repaii Some to pc of uroteiosigmoidostomv is the common method ol 
urinary diversion The immediate moitahty rate foi this pioicdlim w not 111 (ill 
and the clinical course—for the most pail—is fmilv satisfactoiy foi a coiwidci- 
able period However, the overall (liincal pictuic Intel on plus phvsmlogte data 
pertaining to unnniy diversion, as lccently domed fioin detailed Ifihmatoiy 
research, suggest that the presently accepted siiigical appioachci tall tin almlt 
of a satisfactoiy solution of exstiophv of the blnddoi 
An improved means of tieatmg this anomaly would seem long ovei due Among 
the newci contnbutions to methods of plastic lepall and to knowledge ol the 
healing of wounds me many principles and pioculuics that may well be appli¬ 
cable to management of exstiophy of the blnddei Moieovei, manv ol the indi¬ 
vidual problems liiheient to some aspects and eompliiatioiiN of evaliophy ate 
identical to pioblcms picsentcd by unielatul lesions tot which siiigical noliiliona 
have been determined 

With these <onsideiations in mind 1 am ununtlv mvestignting viiiioiih pin- 
cedures m the hope of effecting s itisfm Imy icpiui of tliia i ongenitnl di foi lull v, 
Because uioteiosigmoidostomy has been, m the past, the pioiodilin moil 
commonly utilized, a brief icferenie to its undesuahle fenlliiea in jimtliienl to 
this discussion Picdommntmg ha/aids me elodiolyle mtlmlaia a, infer Him, and 
obstruction Numeious lcpoits on these far tom by competent invealiiraloia run 
now available and point to the stiong piobabihfy that eler liolylrt deiaii|r«inniil 
will develop in patients who liav'c undeigone iiicleiosiginoidoiilomv llepenlnrl 
blood studies at various internals icveal that appioxmmtcly 80 pel rent of riuiili 
patients have hypokalemia, 100 per cent hypeichloiomia, 75 to 80 pet cent ic 
duction of alkaline rescive, and 35 to 40 pci rent hypoimticiiiia 
Infection plays a much laigcr role m the ovei-ul! late icsuUa than ttatudly 
is appreciated It is estimated that a considerable degice of infrr lion, often not 
manifest clinically, ultimately develops in most of the patients Hr llux ol llm 
bowel content into the transplanted meters is u common finding. Although pyelo 
graphic information often is inadequate due to lclimice almost eolclv upon 
excretory urograms, correlation of these data with wilierqmnl obfciviilioni! nl 
autopsy indicate that hydronephrosis and pyelonephritis may tit till dc pile 
the absence of obstruction From my own observ.it ions i believe tin nr pin (lie 
factor of pyelonephritis is of dominating ngnifiramc Holm drgrre of oh Inn- 

Read at annua! meeting, South CfHirttl PutUm of AmttUnti fVologb/d /WnfbdJo/j, 
Colorado Springs, Colo Or lob'r Vl*r\ 
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Fig. 1. A, new vesical neck in the dependent portion of the bladder, together with new 
urethra extending under rectal sphincter. Retention catheter extends into polyethylene 
container that is used as mold, permitting regrowth of bladder around it, increasing vesical 
capacity. B, perineal flap of skin which is extended back under rectal sphincter to be sub¬ 
sequently joined by mucosal flap extended down from bladder. 

not have perfect continence. If only a small amonnt of urine is present in the 
bladder it can be retained, but with larger quantities, dribbling occurs not only 
through the urethra but also through a small fistula presenting at the site of the 
abdominal closure. The plastic repair has a good appearance and a suitable uri¬ 
nary reservoir has been effected. It is hoped that the child null develop better 
continence. If not, after a suitable trial period, we have other surgical measures 
in mind that may be of help. These will be discussed later in this report. 

Exstrophy with epispadias and a wide abdominal defect. We have operated also 
on a male child in whom the defect of the abdominal wall was extensive. This 
was closed and the epispadias repaired, the urethra being developed on the dor¬ 
sum of the penis. A different approach to enlargement of the tiny bladder was 
decided on in this case. Instead of inserting a plastic mold into the bladder at 
the time of the initial operation, we planned to attempt to dilate this small, 
fibrous bladder by using a small penile clamp to retain the urine within the 
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bladder. In this child, however, for rations reasons, no tj-pe of clamp was satis¬ 
factory. It became evident that a further plastic procedure with a view of ob¬ 
taining continence was necessary. 

A flap of skin in the perineal atea, with its pedicle just over the anus, was 
raised; this was of suitable length and size for a uiethra (lig. 1, H). A fistulous 
tract then was developed beneath the rectal sphincter and was extended to the 
dependent portion of the bladder. The cutaneous flap was now pulled up be¬ 
neath the rectal sphincter and inserted into this tract. With the bladder re¬ 
opened above, and the use of a mucosal flap, a new vesical neck was made in the 
floor of the bladder. This mucosal flap was extended to meet the fistulous tract 
from below. Catheter drainage was maintained with a polyethelene tube. The 
original vesical neck then was closed proximal to the verumontanum. The blad¬ 
der at this time—in spite of lack of methods of hydrostatic dilatation—was 
seen to bo much larger and we were encouraged, theicfoic, to defer the use of 
the plastic mold. The catheter was removed in approximately G weeks, following 
which the new perineal urethra remained well open. It was rcehecked after G 
months and was found to have lcmained open and apparently was completely 
lined (there were no tubes made with any of these flaps) (fig. 2). 

During a short period when the bladder remained closed dribbling through 



Fig. 2. Repaired bladder without polyethylene mold, illustrating construction of neck 
of the bladder and perineal urethra Note that bladder and penile urethra are not connected ■ 
penile urethra is preserved as an important part of genital tract. ’ 
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the perineal urethra did not occur. Subsequently a fistula developed through the 
penile urethra, but when this was held tightly closed and the bladder contained 
urine, it was noted, again, that dribbling from the perineal urethra did not occur. 
This observation encourages us to believe that utilization of the rectal sphincter 
finally may be our best solution to continence. 

Incidentally, a somewhat similar plan was effective in providing a satisfactory 
urethra with continence in a patient who did not have exstrophy but who did 
have complete incontinence in the presence of a normal bladder. 

In the child with exstrophjq just discussed, due to reopening of the old urethra 
(development of a fistula through the repaired epispadiac penis) deductions as 
to the end result cannot be made; however, a suitable urinary reservoir has been 
provided, a good plastic repair has been obtained abdominally, and a perineal 
urethra has been constructed that is satisfactoiy as to size—although nonfunc¬ 
tioning. Use of a permanent catheter has been resumed and it is hoped the 
fistulous tract may close without further surgical intervention. The final outcome 
as to sphincteric control remains to be determined. 

Exstrophy in the female patient. In the female child the vagina in the midline 
presented a problem. In view of our experience in the three foregoing cases we 
felt that a suitable vesical reservoir was obtainable in this girl. However, because 
of absence of any muscle in the area of the neck to be utilized as a sphincter, and 
since the direct route to the rectal sphincter was interrupted by the vagina, this 
case constituted a different problem than had previously been encountered. 
Accordingly, a new vesical neck was made lateral to the left ureteral orifice by a 
long flap of vesical mucosa with its pedicle at the site of the new neck (fig. 3). 
This flap was sufficient^ long to extend around the vagina and out under the 
rectal sphincter after a fistulous tract had been developed. Again a small cutane¬ 
ous flap was utilized (fig. 1, jB). The bladder was closed and plastic repair of the 
vulva carried out. An excellent appearance was obtained both abdominal^ and 
of the genitalia. 

The catheter was accidentally pulled out after only four weeks; however, the 
child did not dribble. She was at home and the mother reported she was sure 
that suitable amounts of urine were being passed. When the patient was brought 
to the office for inspection there was no dribbling but she did have a very wet 
diaper. The urine had been voided after leaving home (approximately 30 min¬ 
utes distance). It was not possible to elicit any co-operation from this child be¬ 
cause of her age and her continuous screaming and crying when she sees doctors 
or nurses. It must be considered, of course, that she had never had a full bladder 
before and did not understand nor interpret it—even if the reconstructed bladder 
could be presumed to give rise to normal sensations. Unfortunately, the mother 
did not have a clear understanding of the problem involved. She reported that 
the child had indicated repeatedly the wish to go to the toilet for a “bowel move¬ 
ment,” a habit with which the child was familiar. However, the mother had noted 
that fecal material was not passed in the majority of instances, but she had 
neglected to determine with any certainty whether urine was passed at such 
times. She reported that the child did not cry and was happy and played as 
usual. 
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Fia 3. Development of nock of blndder lateral to left Prcteral orifice in dependent por¬ 
tion of bladder. This wile lot nets vesieal neck xxss chosen so that there would bo minimal 
distortion of urethra as it extends around vagina and under rectal sphincter. Note that cath¬ 
eter is held in place by tantalum wire that extends through bladder and out through ab¬ 
dominal wall 

Within three or four days a fistula developed in the region of the upper por¬ 
tion of the vulva. A catheter then was passed through the perineal urethra with¬ 
out difficulty. 

Our experience in this case again illustrates the importance of the catheter 
being left xvithin the new urethra for at least six to eight weeks so that the 
wall of the bladder will bo well healed and the new urethra become completely 
lined by the mucosal flap. Anyone who has not worked with children aged two 
to three years does not realize the great problem of management at this age 
when a catheter and retention sutures must be maintained for such long periods 
of time. I feel that the ideal age for procedures of this nature would be approxi¬ 
mately one year. I also feel that, at this age, all stages of the operation—regard¬ 
less of type of deformity—could be done at one time. Subsequently, of course, 
it might be necessary to carry out secondary procedures to close fistulas, to en¬ 
large persistently contracted bladders and perhaps to aid in urinary control. 

DISCUSSION 

These initial efforts to devise an improved means of handling exstrophy of the 
bladder with its varying associated anomalies do not warrant more than pre¬ 
liminary conclusions. It is hoped that improvement and perfection of technique 
may solve the problem of urinary control. 

Several of our colleagues have suggested that even if no more than a suitably 
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large vesical reservoir could be accomplished it would be preferable to uretero- 
sigmoidostomy. In this event a soft, flexible, polyethelene tube ending in the peri¬ 
neum and so designed that it could conveniently be closed and released periodi¬ 
cally might be an acceptable and tolerable device. I feel, however, that much 
further work should be done in the attempt to provide more normal urinary 
control before resorting to perineal cystostomy as a desirable substitute. 

One procedure that may be worthwhile is that contemplated in the male child 
in whom Ave have been able to construct a patent urethra in the perineal area, 
beneath the rectal sphincter. Should Ave become convinced that this new urethra 
will not function, we shall investigate the feasibility of connecting it with a short 
cloaca made from the rectum. I have carried out a similar operation several 
times in children with urethrorectal or vesicorectal fisulas. This could be accom¬ 
plished in a manner similar to the Young-Stone technique: The boAvel may be 
freed and amputated in the region of the Amsical neck and pulled down under¬ 
neath the rectal sphincter someAvhat similarly to Lowsley’s technique Avhich he 
recently described. It would appear reasonable that the anal sphincter Avhich 
AVould completely surround this cloacal urethra would function satisfactorily. 
According to reports and opinions of colleagues experienced in rectal surgical 
procedures the modified anus also should function satisfactorily. 

SUMMARY 

The child Avith exstrophy of the bladder may have a completely normal body 
otherwise. When surgical repair of the exstrophy constitutes a handicap to gen¬ 
eral health, the method of surgical management Avarrants re-evaluation. Ure- 
terosigmoidostomy—the usual method of treatment—although its initial mor¬ 
tality is Ioav, is folloAved by considerable overall morbidity and mortality after 
maturity of the patient. Specific hazards are electrolyte imbalance, ureteral 
obstruction, renal infection, and metabolic disturbances AAdth inhibition of 
groAvth. 

Additions to urologic knoAAdedge and improvements and innovations in plas¬ 
tic urologic sui'gical procedures in recent years may be utilized in combination 
to provide a better method of dealing with the problem of exstrophy of the 
bladder and its associated anatomic deformities. Such factors include the follow¬ 
ing: 

Experimental observations in the dog that the bladder Avill regenerate folloAA r - 
ing surgical extirpation. 

Clinical observations in patients Avith diseased bladders that subtotal cystec¬ 
tomy is followed by vesical restoration or redevelopment eventuating in normal 
urinary capacity. 

The successful plastic repair of hypospadias and epispadias by utilizing a 
urethral tube constructed from a mucosal pedicle or free flap from the normal 
normal bladder of the child. 

The observation in one case of severe trauma that a urethral tube utilizing 
mucosa from the patient’s normal bladder could be extended through the loAA r er 
healthy portion of a diseased urogenital diaphragm (beloAV the level of a normal 
urethra), serving as a normal urethra Avith satisfactory continence. 
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Utilization of the loner end of the rectum, separated from the bond, as a 
bladdei—the anus sorting ns a uiethrn with continence In such cases the 
bond is reimplanlcd under the sphincter and functions normallj 

Employing these pnneiples, i\e hate operated upon 1 patients each repiesent- 
mg a difTcient tjpc of exstrophy of the bladder and associated anomalies with 
the mm of piowding an adequate tcsieal icscrvoir and urinary continence 
The technical proteduies are described bnefly Suflicient follow-up periods hat e 
not jet elapsed to warrant a full report of these cases Ccitain prehminnij ob- 
scrtations, lionet er, hate been discussed 

It is hoped that this piehminnrj leport will direct attention to this problem 
and that further efforts will be made to offer a better outlook to those stilTeiing 
from this catastiopine tummy anomalj 

G253 Ilollyuood Illid , Lot Angeles 28, Calif 
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TREATMENT OF THE ATONIC BLADDER 
JAMES S. ELLIOT 

From the Department of Surgery, Division of Urology, University of California 
Medical School, San Francisco 

This paper is a preliminaiy report concerning the treatment of nonneurogenic 
atonic bladder by total perineal prostatectomy. 

The clinical syndrome and the physiological aspects of nonneurogenic atonic 
bladder were clearly described by Emmett 1 in 1940. Typically, in patients with 
vesical atony, the bladder has an extremely large capacity, there is little or no 
sensation with filling, expulsive force is poor, and the urinary residual is large, 
all without other evidence of neurological disease. 

For patients with this syndrome who had little or no prostatic hypertrophy, 
Emmett advocated transurethral resection of the bladder neck. In 1948 Crabtree 
and Mueilner 2 proposed subtotal cystectomy as a means of eliminating the large 
urinary residuals which occasionally persist after transurethral resection or open 
prostatectomy. Fish, 3 in 1950, and Fitzpatrick 4 et al. in 1952, reported additional 
cases treated by this principle. 

In spite of these technical advances, an occasional patient with vesical atony 
may still constitute a problem in treatment. Large amounts of residual urine may 
persist after removal of all evident obstruction, after resection of the bladder 
neck, and even after subtotal cystectomy. One case reported hy Fish had a 
residual urine of 600 cc after subtotal cystectomy and removal of bladder neck 
obstruction. In a similar case, Griffin 5 observed the redevelopment of a large 
residual urine. IVhen first seen, the patient was able to empty his bladder com¬ 
pletely following a prostatectomy and subtotal re section of the bladder by an¬ 
other urologist 3 months previously. Six years later, the residual urine varied 
between 600 and 800 cc. 

In accordance with my previous observations concerning the role of the 
urethral musculature in maintaining continence, 6 it seemed reasonable to expect 
removal of the entire prostate to offer certain advantages in the treatment of 
vesical atony. The following case is accordingly reported, 

CASE REPORT 

The patient was a 63 year old man. His presenting complaint was a lower ab¬ 
dominal tumor mass of 3 months’ duration which prevented him from fastening 
an abdominal support he had worn for years. He was also aware of a rather slow 

Accepted for publication December 8, 1954. 
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urinary stream of indefinite duration. A secondary complaint was nocturia of 3 
months’ duration. There were no other urinary symptoms. 

Physical examination revealed a largo mass in the lower abdomen. On rectal 
examination, the prostate was normal to palpation, and the anal sphincter tone 
was normal. There were no neurological findings. After 400 cc of clear urine were 
voided, 2300 ce of residual urine were removed by catheter with disappearance of 
the abdominal mass. Urinalysis was negative. Blood urea and creatinine wore 
normal;30 per cent of phcnolsulfonplithnlcin was excreted in 30 minutes. Cystos¬ 
copy disclosed diffuse, coarse trabeculation of the bladder wall and minimal 
prostatie hypertrophy. After 30 days of indwelling catheter drainage, transure¬ 
thral prostatic resection was performed, and 10 gm. of tissue were removed. The 
patient was unable to void post operatively, and when catheterized, 1500 cc of 
urine wore recovered. 

An indwelling catheter was inserted, and the patient followed for 0 months. 
During this period, bladder capacity, sensation with filling, and residual were 
repeatedly estimated, and were found to be essentially unchanged. After the 
introduction of 500 ce of fluid into the bladder by gravity, the patient had a vague 
awareness of an ill-defined lower abdominal sensation. Following the introduction 
of 900 cc, the patient experienced a very mild “sticking” discomfort in the lower 
abdomen, but no true desire to void. 'When the catheter was withdrawn, ho was 
able to void 200 cc with 700 cc of residual. 

Six months after transurethral resection, total perineal prostatectomy was 
performed. The tissue recovered weighed 30 gm. After removal of the catheter, 
the patient was able to void a good urinary stream in the standing position with a 
residual of 100 cc. Examination IS months later revealed that the initial improve¬ 
ment had been maintained. The urine was normal and uninfected. 

DISCUSSION 

The cardinal principle in the treatment of vesical atony is restoration of a 
balance between detrusor force and urethral resistance. In the presence of a 
normal detrusor, total or so-called radical perineal prostatectomy reduces ure¬ 
thral resistance to such an extent that some degree of incontinence frequently 
develops. These observations prompted the use of total prostatectomy in the 
case reported here, with the result that nearly normal micturition was achieved. 
This procedure also affords certain other advantages: multiple resections are 
avoided; major abdominal surgery is unnecessary; complications are few; and 
convalescence is short. 

411 30th St., Oakland 9, Calif. 
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AORTIC ANEURYSM CAUSING BILATERAL URETERAL 
OBSTRUCTION: REPORT OF CASE 

JAMES H. DeWEERD, MERRITT G. RINGER, JR., THOMAS L. POOL and 

EARL E. GAMBILL 

From the Sections of Urology and Medicine , Mayo Clinic and Mayo Foundation, 

Rochester, Minn. 

Despite the anatomic proximity of the abdominal aorta to the structures of 
the upper part of the urinary tract, in only a few reported cases has primary 
aneurysmal disease of the aorta extended to the kidnej' or its appendages and 
caused urographic changes or signs and symptoms of disease of this part of the 
urinary tract. 

It has been pointed out that aortic aneurysms may simulate primary renal or 
ureteral lesions. Uhle, 1 in an excellent review of this problem, included five 
representative cases in his paper but in none of these was there ureteral obstruc¬ 
tion. James 2 reported a postmortem study of an unruptured aortic aneurysm 
that involved both renal arteries and both ureters. The renal arteries ran in the 
wall of the aneurysm and their lumina were greatly reduced in caliber. The 
ureters were intimately adherent to the aneurysmal wall, considerably narrowed 
and flattened, but not completely obstructed. The kidneys were reduced to one 
third of their normal size and there was no dilatation of the calyces. This patient 
presumably died in uremia but was not anuric or even oliguric. 

Howland and Sprofkin 3 reported a case of saccular aneurysm of the aorta that 
produced terminal anuria. In their case the loss of renal function seemed entirely 
due to compression of the principal renal vessels. They were unable to find a 
previously reported case of anuria due to aneurysm. 

Dissecting aortic aneurysms' 1 '''’ have been reported as a cause of either uni¬ 
lateral or bilateral renal malfunction. In each case the lesion compromised the 
renal function by involvement of the renal vessels. 

Our case differs from the cited cases in that 1) the aortic aneurysm almost 
completely obstructed the upper part of both ureters, 2) the renal circulation 
was apparently unimpaired and 3) a dramatic return of renal function followed 
diversion of the urine. This case is unique in our experience, and although similar 
cases may have been reported, we have failed to find any. 


Accepted for publication December 20, 1954. 
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hi roit i o! gisk 

A 45-}car-old white man, a Iaboiei, was fust scon at the Majo Clime on 
Decembei 4, 1052 His piesentmg complaints weie vomiting and abdominal pain 
Obviously seriously ill, he was admitted to a hospital medical seivico for diag¬ 
nosis and tieatment 

Of possible significance was the history of an episode of piccoidi.il distiess, 
with extension to the left aim, which had occuired dining exeition m 1041 \n 
electio< aidiogram was leported as disclosing an abnoimal condition at that time 
The patient’s piesent illness began m Septembet 1051, when he cxpeiieneed a 
sharp, tiansepigastnc pam and nausea immediate!} following the lifting of some 
heaxy objects This first attack lasted a half hour and was followed on subsequent 
nights by similai attacks with associated counting Two weeks aftci the initial 
episode his complaints weie imestigated elsewheie, aftei studies failed to lexeal 
the cause of Ins complaints, he w as dismissed with ndx ice to follow a s} mptomatic 
regimen The attacks of epigastric pain, howcxei, incieascd in fiequemy and 
sexcrity, occurring both dining the day anil dining the night, until 2 months later 
when ho consulted an osteopathic phjsuinn A diagnosis of dixciticulum of the 
duodenum was made by loentgenologic examination, and a lapnotomv was 
peifouned foi removal of this lesion The pam was lessened consideiably post- 
operativcly, but the \onuting peisisted lie was able to return to work 
m February 1052, two months after lapaiotomy 
In April 1952, the patient noted the onset of bilatcial pam at the costoxcitebial 
angles, and slight incicasc in urmaiy fieqitency One month latei he was hos¬ 
pitalized because he had not felt the uigc to urinate and had m fact passed only 
an insignificant amount of mine over a penod of “sevetal” days V uiethial 
catheter was passed but no mine was obtained The minaiy output duung the 
first 24 horns in the hospital was only 100 cc despite adequate intake of fluids 
Thexaluefoi blood men nitrogen was SO mg pel 100cc,foi eaibon dioxide com¬ 
bining powei 45 volumes pci 100 cc of plasma, and foi blood chloudes 030 mg 
pei 100 cc On the second hospital day the urmai} output rose abruptly to 1,500 
ce, only to recede to oliguric levels on the thud, fouith and fifth hospital days 
Cystoscopy was then pcrfoimed and metcial catheters passed to each lenal 
pelvis Thiee hundred cubic centimeters of uime weie withdiawn fiom each 
pelxis Retrograde studies demonstiated bilateial hydionephiosis with dilatation 
of the uppei third of each metei The hospital comse was complicated by Pseudo¬ 
monas infection of the urinary tract and Pseudomonas septicemia, successfully 
combated with combined antibiotic and chemotheiapy Ureteial catheter diam- 
age was continued for several days The patient x oided normally aftei extrusion 
of the catheteis Duung this period of hospitalization he expenenced an attack of 
piecoidial “tightness” with extension to the left aim 
Again lecovery seemed complete except foi occasional tenderness in the left 
flank, mild fiequency and noctuna, and the patient was able to leturn to Ins 
job During Novembei 1952, about a month before admission here, he experienced 
sudden attacks of vomiting to 3 hours aftei meals Theie w as a dull ache about 
and below the umbilicus, and associated constipation The blood uiea mtiogen 
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measured 18 mg. per 100 cc. Again symptomatic measures were carried out, but 
again without benefit, and the patient was referred here for observation and 
treatment. 

Physically the patient appeared well-developed but chronically ill. The blood 
pressure was 140 mm. of mercury systolic and 90 mm. diastolic. The pulse was 
regular at 80 beats per minute, and the oral temperature was 98F. The only sig¬ 
nificant physical finding was the presence of a firm, pulsating, expansile mass, 
approximately 15 cm. in diameter, just below the umbilicus in the midline. 
Pertinent laboratory data on admission were as follows: albuminuria, grade 1; 
P3mria, grade 1; blood hemoglobin, 10.2 gm. per 100 cc; erythrocytes, 3,500,000 
and leukocytes, 8,300 per cubic millimeter of blood; blood urea, 152 mg. per 
100 cc; carbon dioxide combining power, 12.9 mEq/L; plasma chlorides, 101 
mEq/L; sedimentation rate, 127 mm. in 1 hour (Westergren); and Kline floccula¬ 
tion reaction for sjqihilis, negative. A roentgenogram of the thorax disclosed mild 
pulmonary congestion. Fluoroscopic examination of the stomach and colon gave 
negative results. An electrocardiogram demonstrated left axis deviation. Culture 
of urine from the bladder gave no evidence of growth of organisms. The concen¬ 
tration of blood urea rose slowly to 192 mg. per 100 cc in spite of seemingly 
adequate urinary output. 

When cystoscopic examination was performed on December 15, 1952, the 
bladder was normal and a 5F ureteral catheter was passed to each renal pelvis 
with ease. There was a rapid drip of urine from each catheter and since a 
left retrograde pyelogram disclosed hydronephrosis, grade 3, the ureteral 
catheters were left in for drainage. During the succeeding 24 hours the 
total urinary output measured almost 6 liters. The patient’s recorded body 
weight dropped 20 pounds during the next 4 days. The concentration of blood 
urea, determined daily, fell steadily to 108 mg. per 100 cc during the subsequent 
4 days. Bilateral retrograde pyelograms disclosed bilateral pyelocaliectasis, 
grade 3, and ureterectasis, grade 3, of the upper third of each ureter; the lower 
two thirds of each ureter was normal. Attempts to re-establish ureteral catheter 
drainage failed, the urinary output decreased precipitously, and the concentra¬ 
tion of blood urea again rose steadily. 

There was little doubt in our minds that the pulsating, expansile abdominal 
mass was an abdominal aneurysm; we -were reluctant, however, to attribute 
bilateral ureteral obstruction unequivocally to such a lesion, inasmuch as we had 
not previousl 3 r heard of the occurrence of such a situation. The presence of a retro¬ 
peritoneal malignant lesion was considered a possibility. 

On December 22, 1952, the left retroperitoneal region -was explored through an 
incision in the left flank. The lower portion of the kidney was exposed 
and mobilized. The kidney was very tense and slightly larger than normal. Ex¬ 
tending from the midline, a smooth, tense mass, approximately twice the size of 
the doubled fist, involved the medial aspect of the lower half of the left kidney, 
inseparabty incorporating within its bounds the pelvis, ureteropelvic juncture and 
upper third of the ureter. Other adjacent structures and fascial planes were 
readily separated from the mass b 3 r blunt dissection. A definitety visible and pal- 
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pable expansile pulsation throughout the exposed limits of the lesion confirmed 
the diagnosis of aortic aneurysm. A trocar nephrostomy was performed at the 
lower pole, a No. 24 Foley bag catheter being used. After the incision was closed, 
the patient was turned and the right renal region was explored through a small 
incision in the right flank. The right kidney was equally tense, and the pulsating 
mass could bo palpated. A trocar nephrostomy was performed on this side also. 

The postoperative course was characterized by steady improvement in the 
patient’s general condition. The daily urinary outputs ranged from 1,400 to 
2,700 cc, and the concentration of blood urea fell from 170 mg. per 100 ec on the 
second postoperative day to normal (32 mg. per 100 cc) on the seventeenth post¬ 
operative day. Anorexia, nausea, vomiting and pain promptly disappeared, and 
the gain in strength and the improved sense of well-being were astonishing. He 
was dismissed from the hospital on the nineteenth postoperative day. 

Bilateral pyelograms made through the nephrostomy tubes on the nineteenth 
postoperative day showed remarkable reduction in the degree of pyelocnliectasis. 
The completeness of the ureteral obstruction was evidenced by the fact that the 
patient passed less than 1 ounce of urine through the urethra each day and by 
the fact that when the renal collecting systems were filled to capacity by gravity, 
no radiopaque medium flowed down the ureter to the bladder. 

Subsequently, abdominal exploration revealed a large aneurysm (measuring 
approximately 5 by 3 inches) of the abdominal aorta. Both ureters were in¬ 
corporated in the wall of the aneurysm and were dissected free with great diffi¬ 
culty because of the very marked inflammatory reaction about the aneurysm. 
Strips of ivalon sponge were placed between the aneurysm and the ureters. 
Fifteen months later the patient was able to void 1 or 2 ounces of urine once or 
twice daily, but chills and fever developed within 12 hours after trial occlusion 
of the nephrostomy’ tube. 

SUMMARY 

We have reported a case in which an aneurysm of the abdominal aorta pro¬ 
duced bilateral hydronephrosis by nearly complete obstruction of the upper third 
of each ureter. In this case the resultant azotemia responded quickly to diversion 
of the urine by bilateral nephrostomy’. Ureteral obstruction was due to actual 
incorporation of the ureter within the inflammatory wall of the aneurysm and 
not to pressure or displacement. The mechanism by which this unusual condition 
was produced can, of course, only bo postulated: the ureters were probably 
“caught” in the inflammatory reaction and scarring secondary to leakage of blood 
from the aneurysm. It seems unlikely that ureteral patency’ will ever be re¬ 
established in this case. 
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CAVERNOUS HEMANGIOMA OF THE BLADDER IN A CHILD: A 

CASE REPORT 

FOSTER FUQUA, JO C. ALEXANDER, KARL B. KING and ELGIN W. WARE, JR. 

Cavernous hemangioma is one of the most unusual of tumors occurring in the 
bladder. This interesting lesion is thought to be congenital in origin. It is typically 
a slow-growing tumor and histologically is benign except in the rare case of 
angiosarcoma. Its age incidence ranges from early childhood to old age, and about 
half the previously reported cases are patients in the first two decades of life. 
The cardinal symptom of hemangioma is gross hematuria, and the diagnosis is 
made at cystoscopy, where true hemangioma should not be confused with varices 
of the bladder. We believe that the treatment of choice is partial cystectomy, 
which is usualh’ feasible inasmuch as the majority of cases involve the dome of 
the bladder rather than the base. Very small lesions rna}’ be treated by cystoscopie 
figuration. 

A comprehensive review of the literature is beyond the scope of this paper. 
Suffice it to say that the first reported case was that of Broca in 1869, and since 
that time up to 1951 approximately forty-two additional cases have been re¬ 
ported. 

Following is a case report of cavernous hemangioma of the bladder in a child, 
taken from our own practice and representing as far as we can tell the forty- 
fourth such case in the literature. 


CASE REPORT 

C. B., an 11-year-old white girl, was first seen in September 1952, with a 
history of recurring episodes of gross, painless hematuria for the previous 5 
months. For the 2 months immediately preceding her initial visit the bleeding 
had occurred every 3 to 4 days. There was no associated pain, frequency, fever, 
weight loss, or malaise. The child had not begun to menstruate. 

Examination revealed a well-developed, well-nourished child near puberty. 
There were no abnormalities of the skin and no angiomas noted elsewhere on the 
body. General physical examination w r as entirely normal. 

A specimen of urine obtained by catheterization was negative for sugar and 
albumin, and on microscopic examination of a centrifuged specimen there were 
two to three red cells per high power field. Complete blood count, clotting time, 
and blood chemistry studies were all normal. 

A plain film of the abdomen w’as negative for opaque calculi, and an excretory 
urogram revealed normal function and architecture of both kidneys, ureters, and 
the bladder. 

Cystoscopie examination with a 16F Brown-Buerger instrument revealed 
posteriorly on the right lateral wall of the bladder and behind the right ureteral 
orifice, an area approximately 5 cm. in diameter in w'hieh there w’ere six or seven 
bluish elevated areas, each averaging 0.5 cm. in diameter. These all appeared to 

Read at annual meeting, South Central Section of American Urological Association, 
Colorado Springs, Colo. October 1S-20, 1954. 
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Fia. 1. Photograph taken at operation; hemangioma with hfadtier open 



Fig 2. Whole thickness of bladder nail with hemangioma at top 


connect with a spiderweb network of blood vessels in the mucosa. The remaining 
portion of the bladder, including both ureteral orifices and the urethra, was 
normal. Cystoscopic examination of the vagina revealed a normal cervix and no 
other abnormalities were noted. 
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On October 1, 1952, with general anesthesia, a suprapubic cystotomy and 
partial cystectomy were done, removing the previously described area, which was 
a slightly elevated, dark blue, cyst-like portion of the bladder wall (fig. 1). The 
bladder Avas closed in the usual manner with a small suprapubic drain. Patho¬ 
logical report revealed a typical cavernous hemangioma of the bladder mucosa 
(fig. 2). 

Convalescence Avas uneventful. Follow-up cystoscopy has been carried out at 
6-month intervals since surgery. She Avas last seen in June 1954, almost two years 
postoperatrvely, at which time the bladder appeared normal. 

SUMMARY 

We believe that cavernous hemangioma should be considered in the complete 
differential diagnosis of gross hematuria in children, and that the treatment of 
choice is partial cystectomy AA'ith removal of the lesion and a margin of normal 
appearing bladder Avail. 

An additional case of this unusual condition from our practice is reported. 
8707 Gaston Arc., Dallas, Texas 
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USB OF RADIOACTIVE COBALT (Co M ) IK TREATMENT OF 

BLADDER TUMORS 

VIXCEXT VERMOOTEX 

The management of carcinoma of the bladder is one contiimous problem. 
Newer and different methods are always being sought. Recently we have gone 
so far as to attempt very extensive radical surgery with total excision of all in¬ 
volved tumor but even this has [moved unsatisfactory as there is still considerable 
morbidity and patients still die either from the disease or from the complications 
and sequelae of the operation. 

Two years ago, under the supervision and with the help of Dr. .1. G. S. Max- 
field and Dr. J. R. Max-field, we began using radioactive cobalt-containing nylon 
sutures in the hope of finding a more conservative method of treating the infil¬ 
trating type of carcinoma of the urinary bladder which would normally require 
very radical surgery. 

A preliminary report of the first ease has been made (.1. Urol., 73: 280, 1055). 
This is a report of additional cases and of our experience with the use of this 
new method of radiation. 

The use of radioactive cobalt-containing nylon sutures was fust described in 
December 1950, by J. L. Morton, G. IV. Callendine and IVm, G. Meyers of the 
Ohio State University Medical Center at Columbus, Ohio. They used it for neck 
lymph node implantation and suggested many other possible uses, including 
using it as an adjunct to the incomplete surgical removal of inoperable tumors. 
However, they made no mention of its possible use in the treatment of carcinoma 
of the urinary bladder. In describing the material they' pointed out that the wall 
of the nylon tubing was 0.25 mm. in thickness and that this was sufficient to 
filter out about 93 per cent of the beta radiation present, making this material, 
for all practical purposes, a pure gamma emitter. As it gives off only gamma 
radiation there is no ionization of the tissues and hence a soft, flexible scar re¬ 
sults instead of the hard, fibrous scar that follows the ionization when beta radia¬ 
tion is used. In the form of a nylon suture containing cobalt (Co 6 o) the radio¬ 
active material can be spaced very accurately and so an excellent radiation 
pattern can be obtained. It is well nigh impossible to obtain as uniform and ac¬ 
curate a radiation pattern in the urinary' bladder with any other form of radiation. 
It has the additional advantage that it is relatively inexpensive and, as it has a 
half-life of 5J£ years, it can be used over and over again. This material was 
obtained from the Abbott Laboratories in Chicago through the Atomic Energy 
Commission. 

Our first patient, J. F., aged 45 years, was first operated on and radioactive 
cobalt implanted into a very extensive infiltrating carcinoma of the bladder on 
November 20, 1952. Details of this case and the technique of implantation have 
been described in our preliminary report (J. Urol., 73: 280, 1955). A recent 

Read at annual meeting, South Central Section of American Urological Association, 
Colorado Springs, Colo. October 18-20, 1954. 
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Fig. 1. Case 2. Photomicrograph showing actively invading carcinoma of bladder 


follow-up, just 2 years after his first operation, reveals a normal appearing and 
normally functioning bladder with no evidence of carcinoma and a Papanicolaou 
stain of his urine sediment reveals no malignant appearing cells. His bladder 
capacity has increased from 75 cc to 350 cc since his operation. 

Our second patient was a G8 year old man (0. H. C.) who was referred to me on 
October 27, 1953, for cobalt implantation after his doctor had examined him and 
found him to have an extensive carcinoma of the bladder. He gave a history of 
having had hematuria for the first time 2 weeks previously. 

On physical examination, except for chronic bronchitis and severe emphysema, 
he was well. Cystoscopically one saw a large, sessile bladder tumor measuring 
about 2 cm. b} r 6 cm. in area and raised above the bladder mucosa about 2 or 3 
mm. The bladder capacity was 200 cc. On October 28, 1953, the tumor was 
exposed suprapubically. It was found to be much more extensive than it appeared 
cystoscopically as it could be felt extending under the mucosa for 2 or 3 cm. 
beyond the visible tumor. After an adequate specimen had been obtained for 
biopsy (fig. 1) 8 strands of cobalt 6 o were sewn into the carcinoma. Each strand 
was parallel to the next and they were spaced about 1 cm. apart. The cobaltoo 
sutures were placed just beyond the place where tumor could be felt on one side 
to just beyond palpable tumor on the other side (fig. 2). The cobalt was removed 
November 4, 1953, at which time the patient had received a calculated tumor 
dose of 8000 gamma roentgens. He was discharged well and went home on No¬ 
vember 9,1953. A letter from the urologist who referred the patient to me, dated 
April 14, 1954 (five months after the operation) states, “Have just finished 
cystoscopy on 0. H. C. and I personally think he has been cured. He is completely 



RADIOACTIVE COB ALT Foil BLADDER TUMORS 


87 


free of symptoms and his urine is normal both chemically and microscopically.” 
He is still well and has a normal bladder with a capacity of at least 350 cc. 

Our third patient, F. B. M., a 57-year-old man, was first seen June G, 1953, 
because of an episode of gross, total, painless hematuria. Except for a slightly 
enlarged, smooth prostate which felt somewhat harder than normal, no abnor¬ 
malities were found on physical examination. Cystoscopic examination revealed 
a smooth, rounded, flat tumor about 2 ein. in diameter just above the right ure¬ 
teral orifice. A blood clot was adherent to this tumor. June 11, 1953, the bladder 
was opened suprapubically. Biopsy (tig. 3, A) showed the bladder tumor to be 
metastatic from a carcinoma of the prostate. A suture of radioactive cobalt was 
placed around the bladder lesion. A bilateral orchiectomy was done and the 
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patient was placed on estrogen fheiapy. Six months later the bladder and the 
prostate appealed normal and cystoscopicnlly one could find no evidence of 
disease. The area wheie the bladder tumor had been was normal. Re-examination, 
a year after the operation, revealed a fungating carcinoma at the internal ure¬ 
thral orifice. The bladder, including the aica wheie tumor had been, appeared 
normal. Rectal examination with the cystoscope in the uietlira revealed a fiat, 
atrophic prostate with no suggestion of carcinoma, so it was assumed that the 
prostatic carcinoma was fungating into the bladder. The patient was adxdsed to 
have radioactive cobalt sewn into the “recurrent” caicinoma. On July 8, 1954, 
the bladder was again opened supiapubically. The bladder appeared entirely 
normal but at the prostatic orifice a fungating tumor was seen which involved 
the anterior two-thirds of the orifice. After j emoving a segment for biopsy, nylon 
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Fig. 3. Case 3. A, photomicrograph of biopsy from bladder tumor. Primary gland cell 
carcinoma (grade 3 to 4) metastatic from prostate to bladder. B, photomicrograph showing 
rapidly growing transitional cell carcinoma. Note totally different structure of tumor from 
one treated 1 year previously, A. 


sutures containing radioactive cobalt were sewn through the base of the carci¬ 
noma as well as immediately above and below the lesion (fig. 4, A). A 30 cc 
balloon catheter was left indwelling and the bladder closed around a 26F 5 cc 
balloon catheter. X-ray examination 2 days later showed that with the balloon 
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Fio. 4. Case 3. A, cobalt pattern with balloon of catheter distended. R, cohalt pattern 
without balloon. N’ote chance in position of cobalt sutures. 

deflated theie was a bettor cobalt pattern for Directive radiation (fig. 4, R). The 
urethral catheter was consequently removed. On July 15, 1951, the seventh post¬ 
operative day, the radioactive cobalt sutures were removed as it was estimated 
that by that time the patient had received nboul SOOO gamma roentgens to the 
tumor. The pathologist reported that the tumor removed for biopsy showed it 
to be an “infiltrating transitional cell carcinoma of the bladder, grade 3 malig¬ 
nancy” (fig. 3, B). This was not carcinoma of the prostate; it was apparently a 
a new tumor, not a iccurrcnce. Six weeks later the patient still had much fre¬ 
quency and uigency and a small bladder capacity. Cystoscopie examination 
revealed a diffusely red, edematous bladder mucosa but no sign of tumor. It 
seemed apparent that the patient had an irradiation cystitis. We assume that 
this was secondary to the deflation of the balloon. Now, October 8, 1954, three 
months later, the patient is entirely free of symptoms. He has a bladder capacity 
of 0 ounces. The urine is normal and on cystoscopie examination one sees an 
entirely normal bladder with norma! mucosa and no scar is appai cut. 

February 4, 1954, I implanted cobalt in nylon sutmes in C. II. Z. lie is a G0- 
year-old man whom I first treated for a papillary carcinoma of the bladder 
December 1950, at thich time I icsectcd a tumor over the right uietetal orifice. 
In October 1952, there was a local recurrence. This was lesected transurethrally 
and radon seeds implanted. In January 1954, a transurethral resection showed 
that the urothelial cell tumor had invaded the prostate (fig. 5). Accotdingly it 
was decided to use radioactive cobalt in the hope of stopping further progress of 
the disease. Two sutures were placed in the prostate, a third at the junction of 
the prostate and bladder and two more thiough the floor of the bladder adjacent 
to the internal sphincter. The cobalt sutuies were removed February 12, 1954, 
and at that time a piece of tissue at the prostatie orifice was removed with the 
resectoscope for microscopic examination. Radiation effect but no visible tumor 
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Pig. 5. Case 4. Photomicrograph showing actively invading urothelial cell carcinoma. 

was seen. Since that time the patient has had a good deal of frequenc) r , urgency 
and dysuria. Cystoscopically the bladder shows a good deal of necrotic slough 
especially around the prostatic orifice and over the trigone. This patient did not 
have a 30 cc balloon catheter in his bladder, so that it is possible that he got more 
intensive radiation than was calculated. On the other hand, he had had previous 
transurethral resections of the tumor as well as implantation with radon seeds. 
At the time of the insertion of the radioactive cobalt sutures no superficial tumor 
was seen. The biopsy had shown that a grade 3 transitional cell carcinoma was 
invading the bladder and prostate although one could see no surface growth 
either cystoscopically or at operation. This patient died in uremia December 14, 
1954. Autopsy revealed bilateral hydronephrosis as well as some residual carci¬ 
noma in the prostate, base of the bladder and perivesical tissue. 

C. K. B., a 67 year old white man, ivas first seen July 6, 1954, because of 
hematuria. Cystoscopic examination revealed a large, papillary carcinoma about 
4 cm. in diameter, situated just above and lateral to the left ureteral orifice. The 
pedicle could not be visualized. The prostate was two to three times normal size 
and had the characteristics of a benign fibroglandular hyperplasia. The patient 
was operated on July 13, 1954, at which time the bladder was opened suprapubi- 
cally. A very large, broad based, pedunculated tumor was removed. The pedicle 
measured about 1% cm. * n diameter. Two other very small papillary growths 
were seen. After enucleating about 30 gm. of prostatic tissue, two nylon sutures 
containing radioactive cobalt were then sewn through the base of the main 
tumor and carried under the pedicles of the small tumors. A 30 cc balloon catheter 
was passed through the urethra and inflated, then the bladder was closed around 
a 26F 5 cc balloon catheter as a cystostomy tube. As the patient had considerable 
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bladder spasm which was greatly relieved by deflating the balloon of the urethral 
catheter, this was removed on the fourth postoperative day. The patient’s supra¬ 
pubic tube and the cobalt were removed on the eighth postoperative day. The 
patient’s subsequent course lias been uneventful. Now, September 10, 1954, 
about two months post operatively, the patient is free of symptoms except for 
some frequency of urination. Cystoscopieally there is no sign of tumor. There is 
still some slight edema at the site where the tumor had been and there is a small 
area of radiation necrosis near the air bubble at. the site where the radioactive 
cobalt sutures came out beside the suprapubic tube. 

C. S. H., a Gl-year-old white man, was referred to me because of gross hema¬ 
turia. For several months he had had recurring episodes of “cystitis” which had 
been treated with antibiotics and bladder irrigations. Cystoscopie examination 
revealed a small, contracted bladder with a capacity of only S3 ee. The left half 
of the bladder appeared normal but the right seemed to be involved in an infil¬ 
trating process of some type. The wall of the bladder was obviously thickened 
and inelastic. The mucosa was velvety red with superficial ulceration. It was felt 
that this was either an infiltrating carcinoma or an inflammatory process second¬ 
ary to acute diverticulitis of the sigmoid or to some other extravesical disease 
process. Papanicolaou stain of a freshly voided specimen of urine was reported 
to show “atypical cells present classified as representing malignant tumor cells, 
possibly of gland origin.” Barium enema and other bowel studies were normal. 
Biopsy revealed an infiltrating transitional cell carcinoma of the bladder (fig. G). 

On July 15, 195-1, this patient’s bladder was opened suprapnbically. The 
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bladder appeared normal everywhere except on the right lateral wall where there 
was a superficially ulcerated area about 2 cm. in diameter. The wall of the bladder 
was dissected free. No extravesical disease was found. On palpation through the 
thickness of the bladder wall there was a large area of hard induration, about 1.5 
cm. in thickness in the center. The induration involved an area of about 4 cm. 
by 6 cm. Six strands of radioactive cobalt were sewn lengthwise through this area. 
The bladder was closed around a 26F 5 cc balloon catheter after a 22F Wheeler 
catheter with a 30 cc balloon had been left in the bladder. Because of the spasms 
the balloon of the Wheeler catheter was deflated after 48 hours when x-ray 
revealed that the cobalt pattern was satisfactory with the balloon deflated. This 
catheter was removed on the fourth day and radioactive cobalt and suprapubic 
tube on the seventh postoperative day. Examination 6 weeks after operation re¬ 
vealed that the bladder capacity was 4 ounces instead of less than three, as before 
the operation. The entire bladder mucosa had a velvety appearance. There was 
some superficial ulceration at the prostatic orifice where the radioactive sutures 
may have been too close together after deflating the balloon of the Wheeler 
catheter. Three months postoperatively cystoscopic examination showed a normal 
bladder with no evidence of tumor and a bladder capacity of 14 ounces. The site 
where the tumor had been was indistinguishable from the remainder of the 
bladder. This tumor mass could have been removed by segmental resection of 
the bladder but with radioactive cobalt available and with our previous excellent 
results, we chose this method of treatment. 

COMMENT 

From our rather meager experience in the use of radioactive cobalt-containing 
nylon sutures in the treatment of infiltrating carcinoma of the bladder we have 
learned that this is a very practical and very efficient method of radiating bladder 
tumors. Maximal gamma radiation can be applied to the tumor without any 
effect or injury to the remainder of the bladder, provided the bladder is kept 
distended with an inflated 30 cc balloon catheter. If this is not done, a mild 
transient radiation cystitis will result. The radiation pattern is uniform so that 
when the sutures are properly placed, no radiation necrosis should occur. Conse¬ 
quently the bladder capacity returns to normal. 

SUMMARY 

This is a presentation of 6 cases in which radioactive cobalt-containing nylon 
sutures were used in the treatment of carcinoma of the urinary bladder. In 5 
instances this was used with excellent results in treating extensive carcinoma of 
the bladder. The fourth patient died from perivesical extension of the tumor. In 
the fifth case an extensive segmental resection of the tumor may have been ade¬ 
quate and in the sixth a transurethral resection with implantation of radon seeds 
may have been satisfactory. In 2 cases, radioactive cobalt was used twice; in one 
patient, 6 months; and in the other, a year after the first implantation. 

2609 Welborn St., Dallas 4, Texas 
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/ roni the Departments of Urology and Radiology and the Isotope Laboratory of the 
'1 hcodor Kochcr Research Institute, Insclspital, Hern, Switzerland 

Cancel of the bladder is still a challenge to urology Surgical treatment and 
radiotherapy as well ns combinations theicof ha\e been used e\tcnsi\ely In the 
last j cars antimitotic drags lane been added to our armamciitauum Basting 
lesulls remain poor We lm\c to be on the lookout for new possibilities m the 
treatment of thisdieudcd disease Radio icticeisotopes ba\ c aroused the interest 
of some, ns soon ns these substances became a\ ailablc 

Moiton puls cobalt cjhndeis in njlon till ends into the base of tumois of the 
bladdei and uretlua during operation Wallace applies lines of ladiotantalum 
m the same unj Ilmman .It uses a small splieic of ladiocobalt m the midst of 
a balloon brought into the bladder, ulnle Becker bungs a string of rndioactne 
cobalt beads into the bladder through the sheath of a leseetoscope 

Since Januaij 1951 ue hnie folloucd in 42 eases a method that Mullci has 
shortly described m 1951 This same method has been used by Mayor in Zurich 
in about GO cases iiith approximately the same results, bringing up the total of 
cases, in which the method about to be described has been used, to 100 cases 
Mayoi will publish lus cases in nnothci connection 
Three years is too slioit a time to judge a tientment foi cancer, but it is long 
enough to get an impiession of its \aluc and to find out uhethci it is noithwhile 
to continue using it 

Work with radioactn e isotopes is teamuork The uiologist by himself is help¬ 
less, he needs the ad\ ice and collaboration of the nucleni physicist It is therefore 
quite natural that this study is split m two parts a clinical pait and a physical 
part, simple enough, so that the uiologist can read it, and explicit enough, so 
that the physicist, should his opinion be solicited, can follow oui reasonings 
Our thanks go to Alcxandei von Muralt, professor of physiology and head of 
the Theodoi Ixocher-Reseaich Institute and Adolf Zuppingei, professoi of 
radiology m Bern Both gentlemen put all the resouices of their institutes at 
our disposition and nevei failed to give us help and adwee, when it wa« needed 

rmsicAL part 

'“Co is a radioactive isotope of the metal cobalt and can be made conveniently 
by irradiation of E5 Co (a stable isotope comprising 100 pei cent of noimal cobalt 
metal) in the slow neution flux of an atomic pile 60 Co emits in senes a /5-ray of 
maximum eneigy 0 308 MeV*) followed by two rays in cascade of 1 17 and 1 33 
MeV 

Per atomic transition, the '"Co nucleus emits 0 1 MeV in eneigy of electrons 
(average energy of the /3 continous spectrum) for 2 4 MeV in y rays The amount 

* This 18 tire energy acquired by one electron m falling through a potential difference of 
1 million volts, tins corresponds to an energy of 1 6 10 6 ergs 
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of energy emitted as electrons is only 5 per cent of that emitted as y rays. The 
nucleus which remains after the /3 emission is the stable Ni isotope of atomic 
weight GO. Measurements of Mayneord and Cipriani (1947) have shown that 
the Co-y-radiation can be considered monochromatic with an energy of 1.2 MeV, 
i.e., a wave length of ca. 10 X.U. A silver foil of e.g. 0.1 mm. or a layer of water 
of ca. 1 mm. is sufficient to cut out the soft j3 radiation of 60 Co. The half-life of 
60 Co amounts to 5.3 y; therefore, for the short length of a treatment (in our 
case a maximum of 10 days) a disintegration correction hardly needs to be ap¬ 
plied. After a period of one month the activity is lowered only 1.1 per cent. 

The dosage rate of 60 Co, i.e., the number of r-units which a point source of 
1 mC* produce in 1 hour at a distance of 1 cm. is 13.5 r/mC/h. The dosage 
rate of --°Ra, filtered with 0.5 mm. Pt is 8.3 r/mg/h. One mC of 60 Co (unfiltered) 
gives the same dosage rate as about 1.6 mg Ra filtered with 0.5 mm Pt. 

BIOLOGICAL ACTION OF G0 CO 

The biological effect of C0 Co radiation is comparable to that of Ra and high 
voltage x-radiation. The effect, as is known, is due principally to the ionizing 
properties of the radiation in the cells. Meshan et al. (1952) tried to compare 
the biological effect of Ra and Co radiation when thej r implanted Ra and Co 
needles in symmetrical places on rabbits. However the authors could not always 
have the same time factor with the same dose. The experiments show that the 
radiation reaction with Co is insignificantly greater than with Ra. Also tests 
with Ra and Co-moulds in rabbits and men show a somewhat stronger radiation 
reaction with Co. Experiments are now in progress in our laboratory to attempt 
to carry out these reactions under more controlled conditions. 

PREPARATION IN THE PILE 

The 60 Co at our disposal comes from Harwell, England where an atomic pile 
is in operation. C0 Co is available in metallic form (Co sponge) from which a 
solution of CoClo is readily prepared by treatment with HC1 in a water bath. 
The strongly active solution (we generally had an activity of 200-300 mC) can 
be preserved for a long time in a special lead container. One should take care 
that the radiation present at a distance of 1 m from the vessel, is not higher 
than 10-20 mr/h. Ninety-nine per cent of the Co radiation is absorbed only by 
a 22 cm. Pb wall or a 45 cm. concrete wall. Yet an air space of 460 cm. reduces 
the radiation produced by a 100 mC 60 Co source to the tolerance level of ca. 
300 mr/week. The following tabulation shows several thickness of Pb which are 
useful in the reduction of radiation produced by 60 Co sources of different activi¬ 
ties at a distance of 30 cm. to the same tolerance level. 

Source of 50 mC about 7 cm Pb 

Source of 200 mC 9 cm Pb 

Source of 400 mC 11 cm Pb 

These values can be especialy useful for the preparation of the source. 

* Millicurie, that quantity of material which disintegrates at a rate of 3.7-10 7 atoms per 
second. 
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ESTIMATION OF THE DOSE 


The source which we have used for the treatment are spherical and possess a 
volume of 50 cc. In several cases the volume had to he reduced to 30 cc. The 
most important problem for a treatment is the dosimetry of these sources, i.e., 
the specification of the r-units which a source liberates on the surface and at 
different distances from it. The problem can be solved mathematically and the 
results checked chemically. A biological control of the results obtained is in 
progress at our institute. 

Mathematical determination of the dose: Souttar (1931), Mayneord (1915) 
and Marinelli, Quiinby and Iliac (19-18) have calculated the dosage rate at. a 
point displaced a distance c cm from the center of a sphere filled uniformly with 
a radioactive substance. The absorption of radiation in the sphere or in tissue 
is not considered however. It is: 

1), = irkp (‘2a + - -- In - ,X ). (ill r/h) 

\ c c — ( 1 / 

D c = Dose at a distance c from the center of the sphere in r/h, 
a - radius of the sphere, 

k = dosage rate for the isotope (in r. cniVh.mC) at 1 cm from a point source 
(for 6 °Co, k — 13.5 r.cmVh.mC). 
p = density of the radioactive material (in mC/ec). 

For the points which are of primary interest in this case, i.e. the dose at the 
surface, one simply places a — c in the above formula. Thus 

D = 2-jrkpa. (in r/h) 

Precise data are of course obtained when one considers the absorption of 
radiation. For Co 7 -radiatiou the weakening effect consists practically entirely 
of the Compton effect and the scattered absorption whose coefficient in this 
case is 

a = ffa = 0.035 cm -1 . 


A formula which shows the dose at the surface and beyond the sphere was cal¬ 
culated by Oddie (1951) and Minder and Schindler (1952). It reads: 

D = + a) - 1 +c- 2 '°(p(a - c) + 1 )] + 

+ pW — c ! ) ■[!?,( —p(c + a)) — E,(—p(c — a))]), (in r/h) 

—E,(—x) = I — dl (Jahnkeu. Emde, 1945) 


where /.-, p, c and a have the same meaning as above and p is the absorption 
coefficient previously defined. For the surface of the sphere (c = a) the formula 
is: 


n _ 2ir kp trkp 7T kp 2, 

^ ■> *T” •> ' C 

fi an' an? 


(in r/h) 

If we calculate the dose which is supplied to the surface of the sphere by a 30 
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mC solution in 50 cc both with and without consideration of the absorption, we 
find the following values: 

D = 116 r/h without absorption 

D — 103 r/h with absorption 

The difference between the two values is in the order of magnitude of 10 per 
cent, so that for many practical cases, the simpler calculation is sufficient. 

If it is necessary to determine the dose at a large distance from the surface of 
the sphere, one must definitely consider that tissue absorption plays a part. For 
example, at a distance of 7 cm. from the surface of a sphere of radius 3 cm., 
filled with 100 mC 60 Co, it causes a 25 per cent reduction in the dose. It is proper, 
therefore, to include the radiation absorption in the calculation of isodosic 
curves. In order to shorten a somewhat long and tiresome calculation, we pre¬ 
sent here a figure (originating from the work of Minder and Schindler—1952) 
from which the radiation dose in r/h for various sphere radii and distances from 
the surface can be read (fig. 1). 


CHEMICAL ESTIMATION OF THE DOSE 


A particularly simple radiation reaction is the oxidation of ferro to ferri-sulfate 
(Fricke and Morse, 1927), which is used by many authors for estimation or con¬ 
trol of the dose. The dosage rate of 60 Co, h — 13.5 r.em 2 /mC.h, used in the mathe¬ 
matical estimation of dose of a sphere filled with Co, was chemically checked by 
Minder (1953). 

Two experiments were undertaken in which the CD Co solution of 86.6 mC 
(precision measurements A.E.R.E. Harwell) was placed in a sphere vol. 52 cm. 3 



1 2 3 * ca V 


Fig. 1. Dose in r/h as a function of the radius R (max. 4 cm.) and of the distance from 
the surface (parameter right) for a sphere filled with 1 mC/cm. 3 (radioactive density p) of 

^Example: Sphere of 150 cm. 3 (R = 3, 58 cm.) filled with 60 mC of M Co; i.e. p = 60/150 
mC/cm 3 = 0, 4 mC/cm 3 . 

Surface dose D: for p — 1 mC/cm 3 , D — 2S0 r/h 
for p = 0, 4 mC/cm 5 , D = 112 r/h 
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and sun minded by content ui splictc, m oncense indius 3 10 cm , m the second, 
ladius 1 70 cm The space between the luo spheics was filled with a solution of 
FcSOi (n/500 TeSOi m 0 S n II-SOj) By this indirect method it is proi ed that 
the total amount of energy (calculated with the abo\e l) yielded by the leaction, 
actually conesponds to the encigy conveited by the iric\ eistble chemical radia¬ 
tion leaction 


nosiMirrrn in nvimiM-rquivtMvr-UMTS 

Foi the pm pose of indiation theiapeutie applications, it is piacticnl to meas¬ 
ure the 7 lachation of 60 Co pieparations with lefcienee to the indium cqimalcnt 
The data concerning the equivalence of the Co somee with n definite numbei of 
mg of Radium mean that the y radiation of the preparation produces the same 
ionization as the specified amount of ladmin 

Both souiees can be compared with one ionization chamber Since the Co 
source is sphcncal (50 c m 3 m oui e.i«e) and the laditim somee, m most cases, is 
m the form of needles, one must considei that only at a distance of about 30 cm 
fiom the ionization chambei can both source be legnided ns “geometrically 
identical” with icspect to dose In addition it should he noted (Muller 1949) 
that the indium cqimalcnce data are dependent on the filtintion with which 
the source compai isons are made 

Finally we would like to point out that this piocedme presents no true "do¬ 
simetry” of Co souiees, it. gnes no data about the radiation energy transmitted 
to one point of the tissue Radium cqimalcnce data me often an essential point 
foi the piacticmg radiologist from which he can draw ceitain conclusions, how¬ 
ever they should ne\ er replace the mathematical-physical oi chemical dosimetry. 

I>R VCTICAL APPLICATIONS 

The tieatmcnts have been earned out as follows: a 5t, Co somee which showed 
the desned smface dose, calculated according to activity (calibrated m Harwell, 
England to ±5 per cent), was placed in liquid form in a glass sphere of known 
volume Using such a standard souice and an ionization chambei (with an elec¬ 
tions amplifier or an electrometei as a null indicatoi in a null method measuie- 
ment) it is possible to piepare the necessary source for the treatment, oi to bong 
a souice, which lias alieady been used, to the desned activity As a matter of 
fact an exchange of ions is possible thiough the rubber wall of the balloon- 
catheter during the treatment and a small amount of Co solution always remains 
trapped in the cathetei when it is emptied aftei We found that the amount of 
active Co ++ ions reaching the mine thiough the catheter membrane never ex¬ 
ceeded 10 -4 a C per liter mine Only in one ease did an extremely small amount 
of these actne ions reach the blood stream This amounted to 1 ju C, so that 
even m this case, the active level in the body haidly attained the lecommended 
maximum permissible level of S0 Co (established by the International Commission 
for Radiological Protection, 1950) 

PRECAUTIONS 

The patients were tieated in a room as isolated as possible The amount of 
ladiation recen ed by the peisonnel was measured constantly by pocket radiation 
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Fig. 2 


dosimeters and film badges. The daily tolerance dose of 60 mr was never half¬ 
way reached by the personnel, even in the case of patients requiring much care. 

CLINICAL PART 

The method in itself is simple enough. A 50 cc bag catheter is introduced per 
urethram into the bladder. Only local anesthesia is required. The question of the 
catheter is of paramount importance, as Ave will see in the later discussion. An 
experimental model, A^ery kindly made on our request by C. R. Bard, Inc., 
Summit, N. J. gives us entire satisfaction. The balloon is distended to 50 cc by 
injecting a mixture of Avater, x-ray contrast medium and indigo carmine. In 
shrunken bladders Ave Avere able to get good results by concentrating our cobalt 
solution to 30 cc. The catheter is left indAvelling up to 24 hours to check its func¬ 
tion. An x-ray shows us its correct position in the bladder (fig. 2); the indigo 
carmine Avould dye the urine in blue, should the balloon haA r e a hole. If this 
preliminary period is satisfactory, the mixture is left dripping out, and the cobalt 
solution introduced under the usual precaution in radioactive Avork. We found a 
3-Avay syringe, protected by a leadAvall convenient (fig. 3). The cobalt solution 
gives off 3,000 r at its surface and is left indAvelling for 10 days, giving us a total 
dose at the surface of the balloon of 30,000 r At a depth of one inch, Ave haA^e 
approximately 25 per cent, giving us 7,500 r for the pedicle. This dose is enormous 
and Ave have suspected errors in dosage. Checks and rechecks have confirmed 
our calculations and AA r e have to accept these figures as being correct. This dose 
has been arrived at empirically in the course of 2 years, starting Avith a total dose 
of 4,000 r at the surface of the catheter, for the first cases. It seems to be the 
maximum dose permissible for the healthy bladder mucosa and causes some 
reaction in every case. Blood counts are done every 3 days and the radioactivity 
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Fig. 3 

of the urine checked daily. The piccautions for the nursing staff are described 
in ttie physical part. 

After tlio treatment all linen etc. is examined for radioactivity and eventually 
destroyed and buried. 

DISCUSSION 

At the beginning wo treated every patient with bladder cancer coming under 
our observation with this method. However we soon found out two things: Used 
for palliation only, the method is ineffective. In hopeless cases that look forward 
to a survival of not more than 3 months, the ieaction to the treatment, the elim¬ 
ination of necrotic tissue, weigh more than the palliation offered afterwaids. It 
is unwise to treat large tumors with cobalt ladiation only. The pedicle gets in¬ 
sufficient radiation, large paits of the tumor slough off, infection flares up. All 
these drawbacks can he avoided by combining siugery and radiation. Either 
transurethrally or by open siugery all the exophytic parts of the tumors are 
removed; should partial icsection of the bladder be feasible, it is naturally done, 
even if incomplete. Since the start of this treatment we have not done a single 
cystectomy for cancer. Radiation may follow surgery immediately, if surgery 
has only been minor. Moie often wo prefer to wait for,the healing of the wound, 
both in the interest of the patient, who gets a smooth recovery, as of the nursing 
staff who get less radiation fiom a patient who needs no dressing, postopeiative 
care and so on. We have had no mortality whatsoever from the treatment up to 
now. The only hospital death occurred in a patient 3 weeks after the treatment 
from perinephric abscess in a single kidney and uiemia. 

If the catheter drains well and the patient has no retention and spasms, the 
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period of the treatment is not too painful. The first days go by smoothly. From 
the sixth da 3 r on begins a certain irritation; irritation of the urethra by the rather 
large indwelling catheter (22F), irritation of the bladder by radiation. Towards 
the end a disagreeable proctitis may develop. These sjmiptoms usually subside 
in a week following the end of the treatment; in a minority they may last 4 to 6 
weeks. We have had 3 patients in whom the reaction was so severe as to make 
them badty suffer and incapacitate them for some months. In two of these cases 
the fatal outcome showed that our diagnosis was erroneous; they did not suffer 
from a prolonged radiation reaction, but from a spread of the cancer. One case 
is still under observation. Mayor has had 2 cases of shrunken bladder after 
cobalt treatment. Total cystectomy showed that no cancer remained. There 
were no special operative difficulties. 

The question of the catheter merits the greatest attention, not onty for the 
sake of the comfort of the patient. If there is retention, the patient suffers 
severely from spasms, the urine pushes the bladder wall and the tumor away 
from the surface of the balloon; there is no knowing how much radiation the 
tumor realty gets (fig. 4). 

Two l’eproaches can be made against the method used by us. Fii st, the use of 
radioactive solutions is too dangerous. There is no doubt, that spilling a highly 
radioactive solution with a halflife of 5, 3 3 r ears could have serious consequences. 
Eveiy care has to be used to prevent this and manipulation of the radiocobalt 
cannot be left to a junior houseofficer, but has to remain in the hands of a com¬ 
petent person. The most serious accident that can happen, has happened to us. 
Shortty after a partial resection of the bladder, the balloon containing the radio¬ 
active solution broke. The accident went unnoticed for a few hours and there 
was some resorption through the wound. The blood remained radioactive for 2 
da 3 , s; elimination occurred by way of the bowels and the urine. The patient had 
a very stormy convalescence noth wound infection, phlebitis and pulmonary 
embolism. The reaction of the bonemarrow was normal throughout and toda 3 r , 
2 years after the accident, no bad effects can be found in the patient. 



•r 





Fig 4. A, excretion cystogram in patient who had spasms because of improperly draining 
catheter Biadder is quiet in illustration. Cobalt balloon is plainly visible. B, after spasm. 
Bladder still incompletely emptied. 


CANCER or BLADDER 


101 


The second reproach to be made against our method \vc have to accept: The 
irradiation is not selective enough. The healthy parts of tho bladder mucosa get 
the same amount of radiation ns the tumor. We are trying to change this by a 
change in our technical setup, but do not know yet whether we will succeed. 

RESULTS 

We have treated 42 cases between January 1, 1931 and January 1, 1954. Five 
of them had two treatments. Three of them had papillomas, all the others car¬ 
cinomas of the bladder, grade 2—1. Some had metastoses at the time of treatment. 

Seventeen died, most of them from a spread of the disease, some from metas- 
tases with apparently healthy bladders (no autopsy). Nineteen are alive, but 
still show some cystoscopic evidence, either of tumor or of radiation reaction 
and a proper evaluation is not possible. Some of them, we hope, will develop 
towards a good result (this is particulary true for those treated recently with 
heavy dosage); othcis will develop towards a fatal outcome. 

Six seem to-day to be cured. Their bladders are normal and show no sign of 
tumor or inflammation. The apparent cure lasts from C months to 3 years. 

We therefore find a percentage of apparent cures of 15 per cent which is still 
poor, but compares with total cystectomy. I once more attract the attention to 
the fact, that the 29 patients treated in 1951-52 we consider to-day ns having 
been insufficiently treated and that we will probably have better results with 
our present dosage. Cures from cancer of less than 5 years’ duration have no 
great value. I renounce giving the case histories of the apparent, cures in detail 
and limit myself to one single observation that in my opinion proves the effi¬ 
ciency of the method. 

A G9-year-old peasant entered the hospital in May 1953. Examination showed 
a mass in the region of the left orifice and large left hydronephrosis. Trans¬ 
urethral resection removed 10 gm. of tumor, which histologically was papilloma 
with transition to carcinoma. Irradiation with 30,000 r. Control end of August 



Fig. 5. Bag of catheter displaced to right by infiltrated bladder wall; on left side, tumor 
has been resected transurethrally, first irradiation about to start. 
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Fig. 6. A, large left hydronephrosis. B, same patient 3 months after irradiation with 
radiocobalt (30,000r). Hydronephrosis has disappeared. 

showed a new tumor; the hydronephrosis had disappeared (figs. 5 and 6). 
This time the patient was treated by open surgery (removal of the tumor) and 
a new irradiation with 15,000 r. This was the largest dose ever given. Cystoscopy 
November 1953 showed no irradiation reaction, but still a necrotic patch at the 
base of the old tumor. This patch had disappeared in March 1954. The hydro¬ 
nephrosis was certainly due to infiltration of the intramural part of the ureter 
by the tumor, its disappearance to a regression of that infiltration which can 
only have been due to the radiocobalt. (This case is not listed as a cure.) 

SUMMARY AND CONCLUSION 

To evaluate a method that claims to cure cancer takes a long time and a 
great deal of effort. The radiation method we have presented seems to us worthy 
of that effort. In our hands it has proved to offer a cure in some cases (15 per cent) 
of malignant cancer of the bladder without any mortality and comparatively 
little morbidity. It is our ardent wish that this method gets a fair tryout by our 
American colleagues. It is certainly never going to be the method in treatment 
of cancer of the bladder, but we think that it is going to take an important place 
in a complex plan of treatment, comprising surgery and different methods of 
irradiation. Before trying out new combinations, we wanted to make sure of the 
efficiency and required dosage of radiocobalt; we think that 30,000 r are the 
optimum. 

Different ways seem open to better our results: preoperative radiation, fol¬ 
lowed by extensive surgery; palliative surgery, followed by a combination of 
radiation methods: for example, cobalt combined with infiltration of the tumor 
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Note. In the 12 months since wilting of this study, 3 more of the 12 cases 
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This makes a total of apparent cures of 21 pei cent 
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In addition, conversion of cortical hormones to androgens may occur in the liver 
and in other tissues. 19,20 The administration of large doses ol cortisone to females 
with intact adrenals frequently results in acne and hirsutism. 18 ■ 21 Following the 
administration of large doses of cortisone to people with intact adrenals or 
moderate doses to Addisonian patients, 21,22 there is observed an increase in the 
urine of 17-ketosteroids and their intermediate precursor compounds (steroids 
with an alpha ketol side chain at carbon-17). In castrated adrenalectomized 
prostatic carcinoma patients, urinary active androgen excretion varies as the 
cortisone dosage. It also roughly parallels the level of 17-ketosteroids in the 
urine. Nevertheless, the urinary excretion of biologically active androgens, even 
after very large doses of cortisone (300 mg. per da}')) is less than that of normal 
men. 21,23 

Total adrenalectomy has a nonspecific inhibitory effect on the rate of tumor 
growth of certain transplantable carcinomas and sarcomas in rats and mice. 21 ' 28 
Lymphoid tumors, on the other hand, respond with opposite effects. Following 
adrenalectomy the incidence of “takes” of transplantable lymphatic leukemia 
was increased and survival time decreased in successfully inoculated rats. 23 
There is an increased incidence of spontaneous lymphatic leukemia in susceptible 
mice following adrenalectomy. 30 The 11-oxygenated cortiscosteroids can inhibit 
the growth of certain tumors temporariljn This has been observed in transplan¬ 
table lymphosarcoma in mice, 31 the Walker carcinoma in rats 32 and in certain 
osteogenic sarcomas in mice. 31 

In humans the administration of cortisone or ACTH has produced a temporary 
regression of some lymphomatous tumors. All tumors recurred and had either a 
diminished or absent response to repeated therapy. 33 In man, cortisone has not 
caused demonstrable regression of tumors other than lymphomas, even though a 
feeling of well being, increased appetite, improved strength and a recession of 
fever are commonly noted. 31,35 ■ 36 


19 Schneider, J. J. and Horstmann, P. M.: J. Biol. Chem., 19G: 629-39 1952. 

20 Butt, H. R., Comfort, M. W., Power, M. H. and Mason, H. C., J. Lab. and Clin Med 
37:870-84,1951. 

21 Thorn, G. W., Jenkins, D., Laidlaw, J. C., Goetz, F. C., Dingnan, J. F Arcus W. C. 
Steeten, H. P. and McCracken, B. H.: New Eng. J. Med., 248: 369-79,1953. 

22 Sprague, R. G., Power, M. H., Mason, H. L., Albert, A. Mathieson, D. It., Hench 
P. S., Kendall, E. C., Slocum, C. H. and Polley, H. F.: Arch. Int. Med., 85: 199-25S, 1950.’ 

23 Laidlaw, J. C., Jenkins, D., Munson, P. L., Harrison, J. H. and Thorn G. W • j’ Clin 
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29 Sturm, E, and Murphy, J. B.: Cancer Research, 4: 384-88, 1944. 
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2: 943-45, 1949. 
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Taum: 1. Prcopcratice. status of patients 


PITICST 

AGE 

ntviocs TTiEHAry 

ncrrsT or nisrAsr 

CUNICAl STATUS 

Aero 

ruos. 

a ix. rit 

E.N. 

r>3 

Cnstr.it ion; es¬ 
trogens (no re¬ 
sponse) 

Local disease, 
extension lym¬ 
phatic metas- 
tnses 

Urinary symp¬ 
toms, lymphe¬ 
dema rt. thiph 
with pain 

0.6 

5.0 

S.S. 

55 

Cast ration; es¬ 
trogen; TUH 
(no response) 

Local disease, 
skeletal Jun¬ 
tas taxes 

Hone pain, uri¬ 
nary symp¬ 
toms 

0.1 

19.G 

c. w. 

Cl 

None 

Loral disease, 
compression 
frnctuie L. 

skeletal me- 
lastuses 

Hone pain 

2.S 

27.2 

K. S. 

65 

Castration; rs- 
t rope ns; TUU 
(pood re¬ 

sponse) 

Local disease, 
skeletal mc- 
tastases 

Urinary symp¬ 
toms, hone 

pain 

i,i 

25.9 

E. F. 

11. B. 

65 

Castration; es» 
tropons; TUU 
(pood re- 

sponsc*) 

Loral disease, 
skeletal mc- 
tastases 

Urinary symp¬ 
toms, hone 

pain 

0.1 

11.4 

19 

Castration; cs- 
tropens (pooil 
response) 

Local disease, 
skeletal ine- 
tastases 

Hone pain, uri¬ 
nary symp¬ 
toms 

0.7 

3.9 


A metabolite of adrenal cortical origin, U-IIydroxyctiocholanonc, appeal 
m the urine of a significant number of patients with neoplastic disease, where! 
it is rarely found in the urine of normal individuals. Abnormal amounts of no 
mal steroids have also been demonstrated in the urine of patients with varioi 
cancers 11 - 35 This indicates adrenocortical dysfunction, the exact significance t 
which is unknown at present. 


ItKSUI.TS 

Six patients with active disseminated prostatie carcinoma were adrenalei 
tomized (table 1). Five bad previous castration-estrogen therapy. One had n 
previous therapy. Objective criteria to measure the course of the disease proce; 
were body weight, hemoglobin, acid and alkaline phosphatases, and the si! 
of cither the primary or the metastatic lesions, or both. Changes in activity wet 
considered as depending on both the course of the disease and upon subjectiv 
factors. 

Five patients are living 350, 342, 200, 82 and 07 days respectively followin 
operation (table 2). Two patients were unaffected by adrenalectomy, one died 9 
days postoperatively and one is still living 07 days postoperatively. 

Excellent subjective improvement was noted in 4 cases and objective improve 


"Dobriner, K., Lieberman, S., Wilson, H., Ekman, B. and Rhoads. C. P.: A.A.A.f 
Pituitary Adrenal Function, 1951, pp. 158-165. 

13 Reifenstein, E. C., Jr., Homburger, F. and Dobriner, K.: Acta, Union Interest contt 
cancer, 6: 1050-58, 1950. 
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Table 2. Effects of adrenalectomy 


-.— x - 

POST OP. 



RESPONSE 

PATIENT 

STATUS 

CAUSE OF DEATH 



SURVIVAL DAYS 

Subj. 

Obj. 

E. N. 

60 

Living 


0 

0 

S. S. 

90 

Dead 

| Carcinoma 

+ 

0 

c. w. 

85 

Living 


+ 

+ 

K. S. 

19S 

Living 


+ 

+ 

E. F. 

333 

Living 


+ 

+ 

H. B. 

355 

Living 


+ 

+ 


ment in 3 of those cases. Two patients had partial vesical neck obstruction which 
was relieved following adrenalectomy. Relief in one was temporary, lasting 9 
months. The other has no obstruction 11 months to date. Three patients had 
definite regression of the primary tumor mass. In 2 patients the regression has 
lasted 11 and 3 months respectively. 

Two patients had elevated preoperative acid phosphatase values which 
dropped to normal levels after adrenalectomy. The values are still within normal 
limits 90 and 330 days postoperatively. However, the latter patient had no ad¬ 
ditional signs of objective improvement. Weight gains were noted in 2 patients 
(4 and 5 kg. following adrenalectomy). 

Four patients had significant subjective improvement with relief, especially, 
of bone pain. Two of these 4 had been bed-ridden with pain unrelieved by opiates. 
Both were ambulatory within 3 days following operation, although one had 
substantial but not complete pain relief. His pain lias returned recently but is of 
much less intensity than formerly. Three patients were completely free of pain 
within 48 hours following adrenalectomy, including one with a compression frac¬ 
ture of the first lumbar vertebra. Pain relief is complete 330 and 90 days respec¬ 
tively in 2 patients. One other patient, who had 270 days of excellent subjective 
improvement, recently had partial return of his bone pain. 

DISCUSSION 

Some reactivated prostatic carcinoma in castrated estrogen treated patients 
responds favorably to adrenalectomy with subjective and/or objective improve¬ 
ment. 

The nonspecific inhibitory effect of adrenalectomy on the rate of tumor growth 
observed in certain animal carcinoma and sarcoma may be present also in adre- 
nalectomized humans with tumors. However, no regression of size in experimental 
animal tumors was ever reported. Retardation of growth rate would be extremely 
difficult to evaluate in humans. One could not distinguish between results of 
therapy and between tumor behavior as dependent upon the biologic potential 
of the tumor. Miscellaneous tumors in humans, excluding breast carcinoma, 
prostatic carcinoma, and lymphomas, were unaffected by adrenalectomy. 37 ' 38 

It is probable that the further elimination of androgenic substances is the 
main cause of favorable response following adrenalectomy in human prostatic 
cancer. 
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Huggins and Bergcnstal, 311 West 40 and Ilariisoii 13 lime reported the ctTects of 
cortisone administration on prostatic carcinoma patients in 1 elapse aftei prc\ ions 
castration estrogen therapy. Cortisone has piodtieed subjectnc impi ox ement 
It was of shorter duration and not so complete ns that following adrenalec¬ 
tomy 37 3S 13 No objcctnc impioxcment had been ob c erxed r 5,1 11 until lccently 
I towel er, in one patient unrespoiiMc e to castration and adrenalectomy, mjssixe 
doses of cortisone produced c\ane.sccnt subjectnc relief and a temporary drop 
in acid phosphatase 13 

Subjectnc imjiroiement following ndicnnlectomy did not pirallcl objectnc 
lmproiement A dissociation between relief of bone pain and steady piogicssion 
of skeletal metastnscs was oilmen ed This has been noted by other mxcstigators 

37 35 

Huggins 3- has chuded piostatic carcinoma patients into 3 groups depending 
upon then response to castration estrogen therapy In the flist is found the 
majority of the patients who lespond with rcgre-Mon of the primary tumoi and 
the metasta'-es In the second is found a smaller group, responding with regres¬ 
sion of the primary tumor only And m the thud is the smallest group with no 
response at all 

Responses following nchenalcetomy may bo classified similnily but the ichtnc 
sue of the groups appears quite different from that following oiclnectomy In 
none of our patients did we see regression of the metastnscs Of the 23 cases 
recently reported in the literature' 5 5 " 33 only 2 had regression 13 of and one ni- 
rcst 35 of the metastnscs 

Our 2 cases without improxement had a poor lcsponse to oieluectomy Ilai- 
nson 13 reported one similai case IIoxxcx ci, one can find m the literature 2 cases 13 
37 with a fn\ orablc response to adrenalectomy following poor response to castra¬ 
tion estrogen therapy 

Those obscnations are consistent with our present knowledge of the bclias lor 
of prostatic carcinoma, especially in regnid to iesponse to endocrine therapy 
Clinically and experimentally prostatic cancel shows great \auction m response 
to estrogen and after \ ary nig periods of growth becomes tolerant of estrogen 
Biologically the longer it grows, the moie independent it becomes of hormonal 
environment 11 This may explain the much smaller number, piopoitionately, of 
adrenalectomi/cd patients falling into groups 1 and 2, especially gioup 1 of 
Huggins’ classification 

The effects of castration on piostatic ememoma are xanablo and supplemen¬ 
tal estiogen may contiol some piostatic cancel not affected by castration alone 
Experimentally' androgen is needed to initiate the giowth of piostatic carcinoma 
though the amount needed may' be small 41 Good response to adrenalectomy' 
follow ing poor response to orchiectomy' is probably due to the reduction of andi o- 
gens below a certain critical lex el paiticular to the cancer cells at that time It 

J * Huggins, C and Bergcnstal, C , Cancer Research, 12 134-12 1052 

«Wcst, C D , IlolUnder U P , XVlntmore, XV T , Jr Randall II T and Pearson, 
0 H Cancer 5 1009 1018, 1052 

41 Deming C L J Urol , 61 2S1-200, 1949 
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is well known, however, that the physiology of the individual cancer cell can 
change in successive generations both in transplants and in humans. 41 Thus the 
biologic potential of the individual cancer cell makes it impossible, at present, 
to predict the efficacy of hormonal therapy on an individual basis. 

SUMMARY AND CONCLUSIONS 

Six patients with prostatic carcinoma underwent total adrenalectomy. Five 
had previous castration-estrogen therapy. Two patients showed no response. 
Four obtained subjective improvement and 3 objective improvement. Improve¬ 
ment is temporary. 

Until more data are acquired and evaluated, total adrenalectomy for prostatic 
carcinoma remains an experimental procedure. 

924 Medical Arts Blclg., Philadelphia 2, Pa. 
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I XDIAGXOSED, GROSS REXAL J5EEEDIXG 

UJ \ Ij IINhM CM\HL1 S 1. rm\n. vxii Pl/IER I. SC’VHDIXO 

Most of the etiological factors giv mg 1 i<-c to hcnrituri i can be identified with 
pic'tntdiy diagnostic facilities riindamenlal to the titih/ation of met Imiik al 
aids to diagnosis must be the at union of tiie Mun hei. Despite the most ftu 01 able 
co ordination of pin m< lan and teilumal equipment, unsolved bleedfrom the 
nnnun tmet all too frequently confronts eieiv dilgnostulan and smgcoti I'ntil 
better nidicis as to bcmqn blood loss Ik evolved, useful renal p.uenthymn mil 
perforce be «ai nfned -tirgit die m an honest att< nipt to ablate neopl isms etuly 
m then dcielopmcnt 

X’o less than 15 separate conditions me listed In I.owsley and Ktimn ns pio- 
ductne of hemntun i 1 Higgins dmgrammntitnlly indicates 30 lesions at carious 
Ieiels m the tirinnn trait that ma; ai count foi the presence of crvthrocytes m 
the urine 5 This author cmphisi/es the imperious need for complete urological 
imestigation in evcry instance of hematunn In this review of 1000 cases of 
hematuria, lie reports that an incrage delay of 2jd years elapsed between the 
first appearance of blood in the urine and the opportunity by a phvsitian to 
establish the diagnosis I he most common forms of pathological process en¬ 
countered as the basis for hematuria in his study are, in ordei, tumoi, cdcith, 
tuberculosis, infection and nephritis 

It is obwous tint the incidence of a primary cause for urinary bleeding would 
'ary with the type of case most frequently attended nt any gnen, specialised 
clinic Howeier, the fear of <n erlooking an early malignancy stimulates urologists 
everywhere to conduct an exhaustive examination of every patient who presents 
this problem 

In recent years, Papanicolaou stains of the urinary sediment have piovcd of 
value m detection or corroboration of small (and thus, potentially curable by 
surgery) urinary tract neoplasms 5 • Nonetheless, many tumors e-cape notice 
by his technique and arc later recognized cither radiographically or by biopsy' 
of distant and often unusually located metastascs s ‘ ’ Since no radioactiv e 
element specific for tagging nbnormnllv located red blood cells within the body is 
bnovvn, this method of bleeding site differentiation cannot be exploited at the 
Present time In essence, the time-honored avenues of urological study, namely', 
Physical examination, urinalysis, cystoscopy' and pyelography' compnse the tools 
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for determining the cause of hematuria. More recently, aortography 8 - 9 - 10 and 
retroperitoneal pneumography 11 are finding places in the urologist’s diagnostic 
armamentarium. 

Mention in the literature of occasional and unusual cases of “obscure bleeding” 
from the kidneys or elsewhere in the urinary tract 12 fails to offer improved diag¬ 
nostic measures. 13 Thus far, in this paper, all the procedures cited as diagnostic 
aids seek to obviate the use of open surgery. Weyrauch, Wanless, Goebel and 
Scott urge surgical exploration and biopsy of the kidney for suspected neoplasm 
before removal of this otherwise usefully functioning parenchyma. 14 Certain 
objections may be directed against their proposed method, such as the inherent 
danger of wound implantation of tumor cells at the time of positive surgical 
biopsy. Moreover, it is unfortunately almost a truism that kidney exploration 
commits the operator to extirpation when persistent doubt prevails in the operat¬ 
ing room as to the nature of the lesion which produces hematuria. 

The shortcomings of the entire gamut of diagnostic efforts in some instances of 
hematuria, even after the most thoroughgoing study, pose the problem for 
presentation of this communication. It is hoped that our addition of such cases 
to those already published may act as further stimulus for search of accurate, 
dependable, preoperative diagnostic methods. It is readily^ admitted that this 
report fails to suggest any such advance. 


CASE REPORTS 


The cases of renal bleeding selected for this study met in common the following 
basic criteria: 

1) Blood was seen to spurt from a ureteral orifice during cystoscopic examina¬ 
tion. 

2) No renal disease could be discovered by intravenous and/or retrograde py¬ 
elography. 

3) Absence of urinary infection was proved by bacteriological culture or by 
stained smear of the catheterized urinary sediment. 

4) No hypertension or albuminuria was present. 

Table 1 represents a summary of the salient features of 19 cases in which the 
cause of the renal bleeding was undiscovered. There were twice as maiw males 
(13 cases) as females (6 cases) in this series. Eleven Caucasians and 8 Negroes* 
were encountered. No age group appeared to be more frequently involved than 
another; the range was from 17 to 66 years. However, 14 of the 19 patients were 
under 45 years of age, representing a proportion of 73.7 per cent. Equal incidence 


8 Smith P. G., Rush, T. W., and Evans, A. T.: J.A.M.A., 148: 255-25S, 1952. 

9 MeIick W. F., Byrne, J. E. and Boler, T. D.: J. Urol., 67: 1019-1025, 1952. 

10 Leriche R., Beaconsfield, P. and Boely, C.: Surg., Gynec. & Obst., 94: 83-90, 1952. 

11 Smith, D. R., Steinbach, H. L., Lyon, R. P. and Stratte, P. B.: J. Urol., 68: 953-959, 

10^9 

1='Jacobs F. M., and Brown, L. H.: J. Urol., 66: 185-189, 1951. 

13 Nation E. F. Butt, E. M., Massey, B. D. and Gallup, C. A.: J. Urol. 68: 74-S7, 1952. 

14 Weyrauch, H. M., Wanless, H. L., Goebel, J. L. and Scott, K. G.:J. Urol., 67: 60-85, 

195 * None of the Negro patients was found to have sickle cell anemia. No patient had any 
blood dyscrasia. 
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of bleeding from each kidney was found, and in 1 instance, bilateial bleeding 
ocemred In the latter case, light renal bleeding began shoitlj aftei a left ne¬ 
phrectomy, and \ias obsei \ ed cystoscopically w hen the patient first came to us 
for study, 12 yeais aftei surgerj 

Conservative treatment consisted of all the nonoperatn e methods commonly 
emplojed, including use of utamins C and IC, cobin. \enom, coitisone, blood 
transfusions and lavage of the affected icnal pelvis with sihoi nitrate solution 
These appeared at best to be only palhntnc In most cases, unless piofuse renal 
blood loss was manifest, a policy of watchful waiting was adopted Frequent 
pyelograplnc examinations were made, at about 3-month inteivals oi more often, 
when indicated That this policy was worthwhile m the pieseivation of renal 
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tissue was indicated by the spontaneous cessation of the hematuria in 9 cases. 
In 2 cases, intermittent, moderate hematuria persisted. 

A total of 5 nephrectomies was performed by us. In one situation (case 16) 
early tumor was strongty suspected preoperatively, and at surgery an indurated 
area was palpated in the lower pole of the kidney. Onlj r dilated vessels within 
otherwise normal parenchyma were observed microscopically. In 2 instances, the 
renal bleeding was excessive and was uncompensated by blood transfusions 
(cases 4 and 8). In another patient the blood loss was massive and nephrectomy 
proved to be an emergent, life-saving procedure (case 1). Interesting^ enough, 
in 1 case, blood transfusions and vitamin therapy sufficed to tide the patient over 
her phase of acute bleeding; the hematuria ceased spontaneously and perma¬ 
nently within 2 months (case 10). 

Only conjecture can be made as to the possible existence of “focal infection” 
as a cause of renal bleeding. Two of our patients achieved complete and prolonged 
termination of renal bleeding after dental extraction and relief of pyorrhea 
(case 11), and tonsiIIectomj r (case 13). At the time of the most recent examina¬ 
tion, no recurrence of the bleeding could be found in either patient. 

All follow-up studies, consisting minimally of physical examination, cystoscopy 
with retrograde pyelography and microscopic analysis of the catheterized urine 
from each kidne 3 ’- and the bladder, were performed within 3 months prior to the 
writing of this report. 

Figure 1 illustrates typical pyelographic studies, revealing absence of any 
radiographically identifiable lesion that might explain the hematuria. 



Fig. 1. A, case 3. Bleeding from left kidney began 1946. Constant bleeding except for 
short time after AgXCh lavages of renal pelvis. Unchanged pyelogram 3 years later is re¬ 
produced B. case 10. Severe right bleeding began in 1950 and stopped 2 months after blood 
transfusions and massive vitamin C and Iv therapy in hospital. No lecurrence by 1953, 
as depicted. C, case 15 Painless bleeding of 2 weeks’ duration in 1951, ceasing spontaneously 
after 2 months. Baby delivered normally in 1952. No recurrence of hematuria and patient 
again pregnant by February 1953. 
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DISCUSSION 


The variety of titles assigned to undiagnosed renal bleeding attests, per sc, 
to our ignorance of this process. Among these appellations are “essential hema¬ 
turia,” 15 “idiopathic hematuria,” 18 "primary renal purpuia,” 11 " 1 * “chronic 
hemorrhagic papillitis,” 5 ” 55 and, most lecently, “palindromic icnal purpuia,"" 
to cite hut a few. Fundamentally, the single purpose of all authors should be to 
classify these phenomena so that consistent diagnostic and therapeutic con¬ 
siderations may be applied in lieu of bettei know ledge at present of this type of 
renal bleeding. 

In none of the specimens of the kidneys removed in the piescnt series could 
cosinophilcs be found in sufficient quantity to excite comment. Thus the lepoit 
of Nation et al.” could not be conoborated here. The “elnonic inflammatory 
and vascular changes in the papillae” described in some of Cahill’s cases 53 were 
not characteristically nor commonly observed in our specimens. In biief, the 
histological pictures showed very little change, if any, ns compared with normal, 
postmortem specimens of healthy adults. 

Higgins contended that hematuria “if only on one occasion, means the pres¬ 
ence of organic disease.” 51 So broad a statement must be challenged in view of 
the spontaneous cessation of hematuria in almost 50 pei cent of the patients 
reported in the piescnt leview. An oiganic cause would by definition necessarily 
suggest inlraiennl changes beyond physiological alteration or icady icvcrsi- 
bihty. Conceding our clinical and laboratory limitations in detecting minute 
changes in a given patient’s bodily economy, it is still perplexing that hematuria, 
often of man}' years’ duration, should suddenly be relieved without featuics 
discernible to the physician. In any case, the self-limitation of this renal bleed¬ 
ing, in the absence of therapy, hardly signifies any known, severe organic disease. 

In support of our argument, two icvealing cases of piolonged, “nonorgaiiic” 
hcmatuiia may be excerpted from the many included m table 1. One patient 
(case 0) experienced peisistent unilateial renal bleeding for 19 years; this censed 
spontaneously and has not recuned during the past 4 Y> years. Another (case 3) 
has had benign, intermittent blood loss fiom one kidney foi 9 ycais without 
ill-effect. 

From a piactical viewpoint, therapy must be airanged in accoidance with 
the magnitude of the blood loss in the particular patient. If persistent, pro¬ 
tracted bleeding does not adversely affect health, it may be assumed that com¬ 
pensator}- mechanisms (increased crythropoiesis, etc.) are adequate to combat 


ls Gncssmann, II and Eufinucr, II • Zsclir f. Urol , 46:1, 1952 (abstracted by Brennan, 
J- W , Internat Abstr Surg , burg Gyncc & Obst , 96: 172-173 1953) 

18 McKay, H. W , Baird, II H and Lynch, Iv W , Jr J Urol , 61: 1-10, 1949. 

Kidd, F Proc Roy Soc Med (Sect Urol ), 21: 19-32, 192S 

“Dukes, C E Proc Roy Soc Med., 32: 1322-1323, 1939 

19 Martin, K W Brit J Urol., 23 : 233-249, 1951 

50 Braascli, W F , m discussion of paper by Spitzer, W Mr JAMA, 63: 2110-2112, 
1914 


11 Quinby.XV C J Urol , 4:209-218,1920 
” MacGowan, G J Urol, 9 : 331-343, 1923 
91 Cahill, G F J Urol , 47 : 224-234, 1942 
" Higgins, C C Cleveland Clin Quart , 17: 160-165, 1950 



116 


A. L. FINKLE, C. L. PRINCE AND P. L. SCARDINO 


the disorder. Conservative management is urged. Temporization does no 
further harm, provided that the patient is carefully and judiciously followed. 
Avoidance of pre-emptory ablation of a bleeding kidney may well prevent the 
distressing situation wherein unexplained and possibly uncontrollable hemor¬ 
rhage from a remaining kidney develops later. In two of our cases the patients 
refused surgeiy, which would most likely have been nephrectomy. Subsequently, 
these individuals enjoyed spontaneous remission without recurrence of renal 
bleeding for over 5 years. 

In addition to the 18 cases of undiagnosed renal bleeding, without pyelographic 
deformity, cited by McKay et al. in 1949, 10 about 11 other similar cases have 
been subsequently reported. 13 ' 14 ■ 15 - 19 Thus, the present study constitutes the 
largest single group of cases of undiagnosed, gross renal bleeding which has come 
to our attention. 


SUMMARY 

Nineteen cases of unexplained, gross renal bleeding have been presented. 
Most were males under 45 years of age. Complete urological studies were ineffec¬ 
tive in identifying the cause or renal site of the hematuria. Nine patients en¬ 
joyed spontaneous and seemingfy complete remission without treatment. Two 
others were relieved apparently following eradication of “focal infection”. Five 
nephrectomies were performed because of profuse bleeding or suspected tumor. 
In none of the surgical specimens could histopathology be demonstrated to ex¬ 
plain adequately the renal bleeding observed clinically. 

No method of improved diagnostic facility was found. Conservatism, in order' 
to avoid hasty nephrectomy, was recommended. 

ADDENDUM 

Since submitting our paper for publication, a report of S cases of unilateral 
renal bleeding of which 6 were controlled by vitamin K therapy has appeared 
(Strasberg, A. and Courteau, R.: “Essential Hematuria”, Canad. Med. Assn. 
J., 68: 253-255 1953). The vitamin was administered either during relatively 
brief hospitalization or by a “course of vitamin K”. The Canadian authors sug¬ 
gested that “ . . . prothrombin deficiencies will explain more and more of these 
cases of so-called ‘essential hematuria’ and that fewer nephrectomies will be 
the rule.” 

While we strongly support the goal of judicious conservation of normal kid¬ 
neys, our experience does not coincide with that of Strasburg and Courteau 
either as to etiology or response to vitamin K therapy. Indeed, recurrence of 
bleeding, and even de novo hematuria from a remaining kidney, has been en¬ 
countered during massive vitamin Iv therapy. 

2515 Habersham St., Savannah, Ga. ( C. L. P. and P. L. S.) 
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ANEURYSM OR TIIE RENAL ARTERY 

ItOM.HT I, ATKINSON 

About one week befoie admission to the hospital oti November 21, l')52, a 07 
year old white woman expci lent ed a slow onset of a dull at he m the low back 
region present dailv with no preponderant e as to side until the day of admission 
when it became more pronounced on the left with indint ion mound to the anterior 
abdomen and (low n the left thigh Tlioic were no bladder signs or s\ mptoms and 
no lustorv of ruent or old injury In the p isl se\ er.il y ears she had had intermit¬ 
tent, reuurent attacks of low baikathe wliitli wue not partiurhuly disabling 
and not lotali/cd to one side exclusively In 1017 the first attack of pain was 
associated with nausea and \ omit nig, but phi steal and laboratory examinations 
were uonreyealing She was agnn seen bj lier pliihieinn in 1050 for a retuirenee 
of the pam which responded to medication The remainder of the past history 
is not c outiibntor\ to this illness 

Physical examination revealed a somewhat obese white woman who was 
apparentlj not acutely oi throntcalli ill The blond pressure was 220/100 
Neither kidnev was palpable or tender and the abdomen revealed no masses, 
tenderness, or ligichfy All laboiatoiv studies wue within noimil limits 
Ex ere ton urography and i egi ograde pv cloginphy lev ealed noianal stiuctuie and 
function of the kidneys and meters Howevei, a rnchopiquc, annular shadow 
measuring 15 mm dmmotei was located m the hthim of the left kidnev slightly 
inferior and anterior to a ycry small renal pelvis The shadow was incomplete in 
its supenor poition and had a relatively radioluccnt eentci These lachogiaphic 
findings vveie strongly suggestive of an aneurysm of the renal artery or one of its 
branches (fig 1, A and B) 

Lndei gencial anesthesia the kidney was exposed by the usual left lumbar 
appiooch By careful discction the renal vessels were isolated and at upped of 
adherent fat following vvInch a cluomic tie was placed around the pedicle Distal 
to this a transfixation ligature was plated, the meter was cut between cluomic 
ties, and the kidney removed A few seconds later consideiable bleeding was 
seen coming from the region of the renal vessels which vveie then giasped with a 
cmved Kelly hemostat which stopped the bleeding A thud chromic hgatuie was 
secured beyond the tip of the clamp Because of the possibility of thei e being some 
inherent weakness of the vessel walls it was decided to leave the clamp in place 
and close the wound aiotind it This was done and the patient ictuiiied to liei 
room m very good condition Tiieie were no significant blood pressuie changes 
noted during the operation 

The surgical specimen was examined seveial days aftoi alternate freezing and 
thawing duung the photogiaphing of it, consequently’ the histological sections 
were too poor foi accuiate study’ The kidney weighed 11G gm and was quite 
soft and flabby The capsule stripped easily lcaxmg a smooth suiface The at¬ 
tached renal arteiy was deformed by a 15 mm diameter sphencal dilatation 
w hich w as stony hard and located m the renal hilum (fig 2, A and B) On section- 

Accepted for publication Julj 10, 1953 
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Fig. 2 


ing the dilated area the knife was met with marked resistance due to the calcifi¬ 
cation of the walls which measured about 2 mm. in thickness. The lumen of the 
aneurysm was filled with brown-black, old hemorrhagic debris (fig. 2, C). Cut 
section of the kidney revealed fairly distinct markings. 

On the fifth postoperative day the pedicle clamp was removed and the patient 
was discharged on the tenth day. About three months postoperative the blood 
pressure had remained at 180/110. 

DISCUSSION 

Aneurysms are classified as true and false. A true aneurysm is an outpouching 
of the vessel which is formed by one or more coats of the vessel. A false aneurysm 
is actually not an aneurysm but is a walled-off hematoma resulting from rupture 
of a normal vessel or of a true aneurysm. The incidence of true aneurysms is 
very low, there being only 80 cases reported. The latest survey of the literature 
was done by Abeshouse in 1951. 1 He reported a total of 115 aneurysms of which 

1 Abeshouse, B. S.: Urol. & Cutan. Rev., 66: 451-463, 1951. 
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33 were false Because false aneurysms me meiely wall-off hematomas and 
resemble true aneurjsms only because of then limitations by anatomical bar- 
ners, tbeir inclusion in any statistical suncy is not justified and senes only to 
confuse the real incidence of true aneurisms 

The etiology is unsettled and debatable but the following points might be 
mentioned 

1) Inflammation producing a weak men in the arteiial wall is probably not 
important because only i of SO cases reported bad syphilis and there was only 
one case each of rheumatic endarteritis and tuberculosis 

2) Congenital causes suih ns a dec elopmental defect in the elastic tissue and 
media base been suggested but no definite proof has been offered 

3) Degeneration such ns atcilosclerosis pines an linpoitant part as <-cen m the 
finding of 12 suih lesions m a senes of 73 cases of both true and false aneurysms 
of the renal artery reported by Low slew and Cannon 

4) Trauma, m the past, has been o\er-cmphnsised as a cause of these aneu¬ 
risms MatliC reported a history of trauma in 23 of 37 cases, and Low slew and 
Cannon 3 repoited an incidence of 33 per cent of then 73 eases Iloweier, trauma 
probable is an impoitant factor onh after the aifery has been weakened by 
disc isc 

Hjpcrtciision has been reported in .some of the <a«es ns being minted to the 
aneurysm and in others no definite iclationship could be established further¬ 
more, sec oral ca«cs of associated by pcrtcnsion were rebec ed by nephret tomy but 
many othcis w ere not significantly benefited 

The prognosis canes with the tieatment In Abcsliouse’s '-cries of 113 rases of 
both true and false renal aitery aneurysms 31 per cent weie not opeinted upon 
and were dead within a callable period of time not gicatei than 3 years Vanous 
“conscnati\e” operations such as paitial exnsion of the aneurysm, cxploiatorv 
operation, incision and dimnagc of a false aneurism, dcnenation of the icnnl 
pedicle, kidney decapsulation and sepaiation of the kidney from the aneurysm 
by di\ lsion of adhesions icsultcd in a mortality rate of 53 pei cent On the other 
hand, nephrectomy pioduced a mortality rate of (> per cent m 53 cases 

Treatment of lenal artery aneurysms is general!} regarded to be nephrectomy 
by most urologists When the diagnosis has been made or suspected nephrectomy 
is mandatoiy lather than merely adcisable It is redundant to say that rupture 
of an aneurysm demands immediate operation Conset\atne opeiations are 
applicable in eery few cases, Mathe has successfullj e\cised an nneuiysmal sac 
accidentally discoveied during S} mpatliectomy 

SUMMAK1 

Aneurysms of the renal arteiy are quite rare and few icports me to be found 
m the literature The exact number of cases of tme aneur}sm is difficult to deter¬ 
mine because of the inclusion of cases of so called false aneurysms The mortality 
rate is low following neplnectomy as compared with nonsurgical or conscnative 
treatment 

1510 N Clinton Blvd , Bloomington, III 

! Mathd, C P J Urol , 27- 667, 1932, 60 543, 194S 

* Low slej, 0 S and Cannon, E M J A M A , 121- 1137, 1943 
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THROMBOSIS OF THE INFERIOR VENA CAVA AND RENAL VEINS 
WITH HEMORRHAGIC RENAL INFARCTION 

RICHARD C. STEVENS and A. J. TOMSYKOSKI 
From the Binghamton City Hospital, Binghamton, N. Y. 

Hemorrhagic infarction of the kidneys due to thrombosis of the inferior vena 
cava and renal veins is an extremely rare entity as opposed to hemorrhagic renal 
infarction resulting from localized renal vein thrombosis. The literature is 
relatively abundant with reference to localized renal vein thrombosis 1 - 2 ■ 3 • 4 • 5 
and to date, four such cases 4 - G have been correctly diagnosed and nephrectomy 
performed, the most recent having been reported by Milburn. 7 

Weber and his co-workers 8 have reported 10 cases of thrombosis of the inferior 
vena cava occurring in adults varying in age from 28 to 62 years. Derow and 
his associates 9 reported one case occurring in a 15 year old boy and Lutembacher 10 
reported a case of gradual obliteration of the inferior vena cava beginning at 
the age of 16 in which the patient survived 15 years. Most recently, Feriozi et 
al. 11 presented a case of thrombosis of the inferior vena cava and renal veins 
with hemorrhagic renal infarction occurring in a 4 month-old infant. 

It is the purpose of this paper to present a case of extensive venous thrombosis 
including the femoral and iliac veins, the inferior vena cava and the renal and 
suprarenal veins associated with bilateral hemorrhagic renal infarction occurring 
in a 19 month-old female infant. Review of the literature fails to disclose a case 
of such extensive involvement occurring in infancy. 


CASE REPORT ' 


A 19 month old white girl was admitted to the Binghamton City Hospital on 
June 7, 1952 with the complaints of vomiting, diarrhea and gross hematuria. 
History revealed that on Maj r 5, 1952, an afebrile illness developed characterized 
by severe vomiting and an excoriating diarrhea which gradually improved in 
about 3 days under conventional therapy with kaopectate and paregoric. In 
retrospect, the interval history was significant in the fact that the child appeared 
to experience lumbar pain on being picked up and also that she was reluctant 
to walk. On the day of admission, vomiting and diarrhea recurred and she passed 
a large amount of grossly bloody urine containing some clots. 


Accepted for publication May 1, 1953. 

1 Abeshouse, B. S.: Urol. & Cutan. Rev., 49: 661-665, 1945. 

2 Fallon, M. L.: Arch. Dis. Childhood, 24: 125-12S, 1949. 

3 Morison, J. E.: Arch. Dis. Childhood, 20: 129-134, 1945. 
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Phvsicnl examination on admission revelled an mutch ill, lethargic, 
moderatclj clehvchntcd infant with piofound pallor of tlio .skin and mucous 
mcmbiancs The rectal temperature was 103 2F, the blood pressmc 122/()0 
and the pulse 120 pci minute The lemunclci of the significant phvsic d findings 
ucre limited to the abdomen vvlietc the superficial \oins were maikedly dilated 
and the abdomen was distended There was tendcincvs to picssure and rebound 
tenderness tluoughout the entue abdomen and no peristalsis eould be heard 
A firm, tcndci, smooth, immovable, ciesient-slmped mass was palpible in the 
left p ira-umbihcal legion Cnthcteii/ntion obtained onh a few cubic centimeters 
of blood} urine and rectal examination revealed light } el low feces on the ex¬ 
amining fingei 

The oi} throe} tc count was 2 23 million pci cubic mm , hemoglobin 3 7o gm 
with a color index of 0 .71 The leuko<}tc count was 10,000 per cubic mm with 
a dilTeiential count of 21 per cent 1} mphoev (es, 1 pci cent basophils, 2 per cent 
stabs and 7b per cent segmented pol} morpbomn lc u lcuhoc} tes The non- 
protem nitiogen was 133 5 mg per cent An abdominal fiat film showed no free 
air under the diaphragm and gas was seen in the huge and small intestine but 
no unusual pattern or distribution was noted V barium enema was considered 
as csscntialh normal mid a chest film levealcd on!} slight cardiac cnlaigemeiit 
m the tinnsverse dwmetei 

The infant was treated supportive!} and given claih whole blood transfusions 
of 150 co each on the first 3 dn}s, fluids of glucose, saline and lhngei’s solution, 
penicillin and vitamin K dnilv parenteral!} A cut down was pcrfoimcd in the 
left ankle to facilitate intravenous tlicinp} During the hist 2] hours following 
admission, the supcificin! abdominal vein dilatation and the abdominal distention 
subsided but both subsccpientl} rccuntd Two da}s after admission, bilateral 
ankle edema was noted, intravenous thcinpy was stopped for 21 boms and the 
cut down m the left ankle was discontinued Tlnee davs after admission, 
c}stoscop} and ictrogiade tuogiaph} wcie done under cthci anesthesia At 
that time, although no urine was seen to enter the bladder, the lovvei urinaiy 
tract and retrogiade mogiams wcie considered normal Abdominal eximmation 
under anesthesia levealcd the picviously described abdominal mass to lie about 
four inches long and located just beneath the left costa! maigm in the mid- 
clavicular line The red cell count had risen following the tiansfusions to 3 53 
million with a hemoglobin of 0 gm while the vvlute coll count had risen to 
17,900 On the third hospital day, the nonprotem mtiogcn was icported as 
915 mg pel cent and the blood chlondes as 425 mg per cent Following 
c}stoscopy, intestinal intubation and houily gastric lavage with tap water was 
instituted and 3 days after admission, the temperatuie had fallen to normal 
The infant had onl} an occasional loose bowel mov ement and ui mat ion consisted 
of slight diapei saturation staining the diaper pink The blood picssure ranged 
between 00 and 100 mm of Hg s}stohc and (SO and 70 mm of fig diastolic 
Five days after admission, the serum sodium was lepoited as 203 8 mg per 
cent, the setaim potassium as 18 95 mg per cent, the blood chlondes as 380 mg 
per cent and the nonprotem nitiogen as 104 mg pei cent 



122 


R. C. STEVENS AND A. J. TOMSYKOSKI 


The general condition of the patient had improved so that gastric lavage was 
discontinued on the sixth hospital day and she was able to retain fluids and soft 
foods. Despite the fact that she received only 300 to 900 cc of fluid a day, the 
urinary output improved somewhat but the diapers continued to be stained a 
light pink. Loose bowel movements had now ceased and the stools were soft 
but formed, varying in color from light yellow to dark brown and, except for 
one or two occasions, the vomiting had ceased. The first measureable amount of 
urine obtained eight days after admission revealed an insufficient quantity for 
specific gravity, a light greenish-amber color, an alkaline reaction, albumin 75 
mg. per cent, 10 to 15 white blood cells per high power field, a few motile bacteria 
and amorphous phosphate crystals; no red blood cells or casts were seen. The 
nonprotein nitrogen at that time had risen to 145 mg. per cent and the blood 
chlorides were reported as 440 mg. per cent. 

Two weeks after admission, lethargy and irritability recurred and became 
progressively worse along with superficial abdominal vein dilatation and ab¬ 
dominal distention despite the fact that the urinary output continued to improve. 
The nonprotein nitrogen continued to rise and 13 days after admission, it was 
reported as 193 mg. per cent. Liquid and soft nourishment were now refused and 
although penicillin therapy had been continued, the cut-down in the left ankle 
became infected. On June 25, 1952, fine, generalized tremors were noted and 
intestinal intubation with gastric lavage was re-instituted. The nonprotein 
nitrogen had risen to 313 mg. per cent and the following da.y, 20 days after 
admission, the infant expired following the onset of generalized convulsions. 

Postmortem examination: The anatomical diagnoses were—massive acute 
infarction of the entire left kidney following thrombosis of the renal vein; 
multiple acute infarctions involving more than two-thirds of the right kidney 
following thrombosis of the renal vein and its branches; propagated thrombosis 
of the inferior vena cava superimposed on an organized phlebothrombosis of the 
femoral veins, the iliac veins and the inferior vena cava with recanalization; 
multiple recent and old anemic infarctions of both adrenal glands following 
thrombosis of the adrenal veins. 

The postmortem findings of importance, both gross and microscopic, are as 
follows: 

Kidneys: Both kidneys were hard and swollen but the surfaces were smooth. 
The left kidney was about twice the size of the right kidney and the capsules 
were thickened, stripping with difficulty. The left kidney weighed 170 gm. and 
was diffusely reddish-purple in color and on cut section, this color was seen to 
begin at the papillary portions of the medulla and extend peripherally toward 
the cortex where there was a narrow zone of pale yellow, swollen cortex re¬ 
maining. The left renal vein was completely thrombosed with a brownish- 
purple clot. The right kidney weighed 70 gm. and on cut section, presented a 
number of discrete, well-demarcated, wedge-shaped areas of pale yellow necrosis 
in the cortex with some evidence of hemorrhage about these areas. The entire 
papillary portion of the medulla was a similar pale yellow color. Grossly, the 
main right renal vein was occluded with thrombotic material and many of the 
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1’ia. I. A, low power view of main left renal vein showing complete occlusion by ani or¬ 
ganizing thrombus. II, low power section of right kidney showing jmrtmlly litran b 
secondary renal vein. Note necrotic kidney tissue in upper right, with normal ktunej at 
bottom. C, low power view of left, adrenal showing thrombotic venous occlusion with sur- 
rounding necrosis of medulla extending into portions of cortex. D> lower power view 01 
interior vena cava shotting organized thrombus with evidence of roeanaiization. 


secondary veins draining into the renal vein were thrombosed and occluded 
with old blood clots. 

Microscopically, the left kidney revealed a complete, uniform antemortem 
anemic infarction of the entire kidney substance. Nearly all the renal veins 
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(fig. 1, A) were greatly distended with blood clots and the collecting tubules 
were filled with large amounts of precipitated, granular acidophilic material in 
which round, deep pink staining albuminous bodies resembling red blood cells 
were seen. The cytoplasm of the kidney was granular and acidophilic and stained 
very poorly with complete loss of nuclei staining. The right kidney revealed 
well-formed glomeruli but the glomerular capillaries were congested and the 
Bowman’s capsules were dilated. The convoluted tubules were greatly distended 
and the lining epithelial cells showed marked granular degeneration and exfolia¬ 
tion. Only a narrow margin of cytoplasm at the periphery of the epithelial cells 
was seen to be intact and some of the tubules were noted to be filled with 
albuminous material. The loops of Henle and the collecting tubules showed 
marked distention with granular, acidophilic material and the interstitial 
connective tissue, particularly that of the medullary portion, was edematous 
with irregular areas of interstitial, polymorphonuclear and mononuclear cell 
infiltration. Some of the renal veins were thrombosed and completely occluded 
with blood clots, the portions of renal tissue corresponding to these veins show¬ 
ing complete necrosis (fig. 1, B). The cells within this area of necrosis had 
completely lost their nuclei and were represented by granular, acidophilic 
material. It was felt that these anemic infarctions were of relatively recent 
origin. 

Adrenals: Grossly, both adrenal glands were well-formed but atrophic and 
there was no evidence of hemorrhage. Microscopically, the adrenals (fig. 1, C) 
appeared to show two different types of lesions. In the older lesion, the cortex 
and medulla were completely atrophic and replaced by fibrous tissue while in 
the more recent lesion, there was evidence of acute adrenal hemorrhage which 
seemed to radiate from the medullary portion into the remaining viable cortical 
tissue. 

Inferior vena cava: The femoral veins, the iliac veins and the distal two- 
thirds of the inferior vena cava were thrombosed with evidence of recanaliza¬ 
tion. Microscopically, approximately three-fourths of the circumference of the 
inferior vena cava was thrombosed and recanalized (fig. 1, D). There was 
evidence of chronic inflammatory reaction in the surrounding adventitia. 

DISCUSSION 

Hemorrhagic infarction of the kidney is a very rare disease, usually encountered 
in the neonatal period, of the most serious magnitude with an extremely poor 
prognosis for recovery. Kobernick and his associates 5 state that in terms of 
total necropsies, the incidence of this disease is less than one per cent. A review 
of the literature 7 indicates that only 258 cases of this disease have been reported 
and in only four of these has the diagnosis been made clinically and nephrectomy 
performed with survival of the patient. Approximately one-half of these cases 
have been unilateral in involvement and there seems to be no predilection for 
either side or for sex. Bilateral renal involvement is much more serious than 
unilateral involvement but Fallon 2 has reported a case of bilateral renal vein 
thrombosis with renal infarction in a newborn infant where the diagnosis was 
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midc dnmallv and m winch lerovoij was spontaneous When (he involvement 
ii unilateral, Campbell and Matthews 3 Mate that about seventy-five pci cent of 
the piticnts should be expected (o siimve when nephicctomv is prompth 
performed and when ‘■cp-is is not marked It is therefoie apparent that tho 
diagnosis should he made as caily ns possible in the (our-e of the disease so that 
the indent maj be niToidul the benefits of surgeiy 
A definite cause for renal \em tlnombo'is has vet to he advanced and thus it 
is m the case which we have just piesentcd Ifowevei, a numbei of pieclisposmg 
fadois have been postulated and Milbmn 7 (kissificd these generally as mheient 
and acquired Neveithelcvs, the mam etiologie factors lane been listed as de- 
Indratum, mfcitmn, hid lest and possible anatomie fattors 5 10 13 In the cases 
of renal \cm tlnomhosis which lone been repotted pieviously, it was felt that 
the llnombosis ongmated m one kidney and (hen extended to the other kidney 
\ia the vena ea\ a In the ease which we lime pi evented, an eiigamzcd and 
paittally rcc.iimliml tlnomlnis was found in the femoial veins, the iliac veins 
and the inferior vena cava Hctmive of the recamtb/alron evident in the distal 
portion of the vena ca\n, the thrombosis <an only be explained on an ascending 
basis Since the infant had an entire!' negative past medical bistort, it is 
believed that the original episode of thrombosis oulined when she first became 
ill appioximateh one month pnor to hospitalization This would have been an 
adequate period for organization and leumulization of the thrombus and the 
involvement of the renal unis was felt to he sccondaiv to the tlnomhosis m the 
infinoi vena cava and not, as is usually seen, a localized proicss commencing 
m the kidnev s 

Each diagnosis is complicated by the fact that lcnnl vein thrombosis with 
hcmoirhagn renal mfaution is a vetv raie condition and theiefoie, (ho diagnosis 
nuv not lie enteitamed In the tlimuan until the process lias so extended that 
ncplucitorn;, would be valueless Vnlcss the condition is letogmzcd and ncphrec- 
tomv peifonued within a penod of time mcasmed m horn's oi a few davs, death 
"ill ensue Death results fiom uiemm, the opposite kidney becoming involved 
in the thiombotic pioccss by extension of the tluombus to the opposite lcnnl 
'em via the mfciioi vena cava oi fiom renal failuie icsulting fiom renal in¬ 
sufficiency of the opposite side and/oi tlnomhosis and infarction of the ktclnev 
of the involved side 

Howcvei, it should I e emphasized that icnal mfaution due to icnal vcm and 
mfeuoi vena caval thrombosis is not noccssauly limited to the neonatal penod 
as evidenced by the case which has just been piesentcd m which this disease 
octuired m a 10 month-old female Picvious lefcicme 1ms been made to cases 
piesented by Wehcr and his cowoikeis, 8 Derow 3 and to Lutembachei 10 m 
which lenal mfaiction associated with tlnomhosis of the icnal vein and mfeuoi 
vena cava ocuuicd in adolescents and adults Likewise, tlnomhosis of the icnal 
vein per se is also not limited to the neo natal penod Danluez’ 3 and Mchok and 

^Dielzer, \\ vv Kurnetz It and Fillon It Am J Dis Child , 81: 27-3S 1951 
Danhrei, V i d'urol , 23 4S1-KS 1027 
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(fig. 1, A) were greatly distended with blood clots and the collecting tubules 
were filled with large amounts of precipitated, granular acidophilic material in 
which round, deep pink staining albuminous bodies resembling red blood cells 
were seen. The cytoplasm of the kidney was granular and acidophilic and stained 
very poorly with complete loss of nuclei staining. The right kidney revealed 
well-formed glomeruli but the glomerular capillaries were congested and the 
Bowman’s capsules were dilated. The convoluted tubules were greatly distended 
and the lining epithelial cells showed marked granular degeneration and exfolia¬ 
tion. Only a narrow margin of cytoplasm at the periphery of the epithelial cells 
was seen to be intact and some of the tubules were noted to be filled with 
albuminous material. The loops of Ilenle and the collecting tubules showed 
marked distention with granular, acidophilic material and the interstitial 
connective tissue, particularly that of the medullaiy portion, was edematous 
with irregular areas of interstitial, polymorphonuclear and mononuclear cell 
infiltration. Some of the renal veins were thrombosed and completely occluded 
with blood clots, the portions of renal tissue corresponding to these veins show¬ 
ing complete necrosis (fig. 1, B). The cells within this area of necrosis had 
completely lost their nuclei and were represented by granular, acidophilic 
material. It was felt that these anemic infarctions were of relatively recent 
origin. 

Adrenals: Grossly, both adrenal glands were well-formed but atrophic and 
there was no evidence of hemorrhage. Microscopically, the adrenals (fig. 1, C ) 
appeared to show two different types of lesions. In the older lesion, the cortex 
and medulla were completely atrophic and replaced by fibrous tissue while in 
the more recent lesion, there was evidence of acute adrenal hemorrhage which 
seemed to radiate from the medullary portion into the remaining viable cortical 
tissue. 

Inferior vena cava: The femoral veins, the iliac veins and the distal two- 
thirds of the inferior vena cava were thrombosed with evidence of recanaliza¬ 
tion. Microscopically, approximately three-fourths of the circumference of the 
inferior vena cava was thrombosed and recanalized (fig. 1, D). There was 
evidence of chronic inflammatory reaction in the surrounding adventitia. 

DISCUSSION 

Hemorrhagic infarction of the kidney is a very rare disease, usually encountered 
in the neonatal period, of the most serious magnitude with an extremely poor 
prognosis for recovery. Kobernick and his associates 6 state that in terms of 
total necropsies, the incidence of this disease is less than one per cent. A review 
of the literature 7 indicates that only 258 cases of this disease have been reported 
and in only four of these has the diagnosis been made clinically and nephrectomy 
performed with survival of the patient. Approximately one-half of these cases 
have been unilateral in involvement and there seems to be no predilection for 
either side or for sex. Bilateral renal involvement is much more serious than 
unilateral involvement but Fallon 2 has reported a case of bilateial lenal vein 
thrombosis with renal infarction in a newborn infant where the diagnosis was 
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PAINFUL NEPHRECTOMY SCAR 
DAVID II. SCIINKlDKIt and HAROLD GOLD 
From the Departments of Urology anil Pathology, Mount Sinai Hospital of Claeleinil, Ohio 

Painful postoperative scars have been reported as resulting from cutting, 
traumatizing, or interrupting nerves; or from ligation of nerves along with 
vessels. A painful fibroncuromn subsequently develops. 1 • 5 Moreover postopera¬ 
tive pain has been attributed to adhesions, muscle spasm, and neurosis. 5 It is 
believed that a further cause of postoperative pain is hereby worthy of presenta¬ 
tion. 



cask itnroitT 


A 38 year old woman stated that she had always had left back pain even 
as a child. During her second pregnancy, 9 years before admission, the pain 
became worse and this was more pronounced nflcr delivery. Subsequent inves¬ 
tigation revealed a grade 2 hydronephrosis with marked obstruction at the 
ureteropelvic junction. 

„ ^ nephrectomy was performed on July 1, I960. The operative note stated: 
• •. A left lumber incision.... While cutting down into Petit’s triangle, a 
cavitation entered which bled profusely. Upon further examination, after ob- 


Acccpted for publication Mai eh G, 1053. 

1 fvSS,. V*V V d Painful postoperative scars. Arch. Surg., 21:293, 1930. 
Lorbett, J.F.: Painful scars. Minn. Med., 4: G. 
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Fig. 2. A, kidney tissue showing chronic pyelonephritis and arteriosclerosis. B, function¬ 
ing glomerulus and (ubules. 

tabling access to retroperitoneal space, it was seen that the kidney parenchyma 
itself was opened into. The kidney was then freed with great difficulty. There 
was marked scarring and fibrosis completely surrounding kidney. . . The 
pathological diagnosis was chronic pyelonephritis. 

Six weeks after the operation she began to complain of needle-like pain in the 
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soai ladiating lo the left hip, groin anti medial aspect of the left thigh, latter 
the pant changed to a persistent dull one with occasional .shnip jabs. The pain 
was of sufficient seceiity that she lcquiied multiple none blocks eveiy 3 weeks 
and the use of naicoties with but (musical alleviation of symptoms. Examination 
disclosed a left flank sear with tenderness at the junction of middle and dot.sal 
thuds The lemaindei of the histoi.v and physical examination was not icmnili¬ 
able 

A second opeiation was peifoimcd 2 ycais after the neplnectomy (July 31, 
1932). The old scar was excised mulct geneial anesthesia. Dense fibrous tissue 
was traced down to the fascia wheie the fibei.s seemed to penetmte wlmt ap¬ 
pealed to he the old drainage site tluough the muscle. Xo ncue was seen. 

She was discharged on August 10, 1932 (tenth poslopeiative day), and was 
seen m the office on August 29 and Xovombei 1 Tlie wound seemed well healed 
and theic was no pain or tenderness. 

The pathological specimen exhibited skin, 23 by 1 cm , with .subcutaneous 
tissue, fascia and skeletal muscle 1 cm. deep. In the skin therewasa linear sear, 
while 2 <m 1 clow the suiface thoie was an indefinite area of induration 1.3 cm. 
in diametei. Micioseopie examination of the latter demonstrated, amidst fascia 
and skeletal muscle (fig. 1), functioning kidney tissue with evidence of clnonie 
inflammation (fig. 2). Xeive bundles weie seen but no fibtoncmomn was cn- 
counteied 


SUMS! UtV 

A case is presented in which a painful postoperative neplnectomy seat is 
thought to ha\c icsultcd fiom a .small focus of icsidual functioning chronically 
mflammed kidney tissue situated in the deep fascia. 
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GIANT HYDRONEPHROSIS; ONE STAGE NEPHRECTOMY 

REGINALD A. HANCOCK, JAMES J. LEE and JOSEPH B. ANDERSON 

From the Division of Urology, Department of Surgery, University of Pittsburgh School 

of Medicine, Pittsburgh, Pa. 

The problems involved in the management of giant hydronephrosis are well 
documented in the literature. An excellent and comprehensive review of this 
subject was presented by Earlam who reported one containing 18 liters of fluid 
which was nephrectomized in two stages. The differential diagnosis from ascites 
and ovarian cysts is important, since these abdominal enlargements are produced 
by fluid. The history obtained from individuals with ascites will usually reveal 
a prolonged recurrent or progressive disability related to cardiac or hepatic 
disorders. A woman with an enlarged ovarian cyst or a patient with a giant hy¬ 
dronephrosis may never have been incapacitated, but only concerned with the 
nuisance of a steadily enlarging abdomen. Shifting dullness and flank distention 
on recumbency tend to aid in the clinical differentiation of these disorders since 
encapsulated cysts or a distended renal pelvis usually do not reveal shifting dull¬ 
ness and flank distention on recumbency. The danger in confusing these entities 
will often lead to trocar drainage, and there is the specific danger of infection 
from this procedure in giant hydronephrosis. 


CASE REPORT 


A 72 year old white man was admitted to the hospital in June 1951 with a 
chief complaint of a “swollen belly.” The patient stated that he had noticed 
progressive enlargement of the abdomen for the past 10 years. He gave no history 
of pain, except for one episode 2 weeks prior to admission, when he experienced 
severe abdominal pain which was localized in the left flank and associated with 
grossly bloody urine. This patient had been unable to work for several years due 
to the enormous enlargement of the abdomen, although he had not experienced 
any weakness. 

He had always been tvell and had engaged in farming most of his life. He gave 
no history of shortness of breath, swelling of the ankles, precordial pain, or jaun¬ 
dice. Three months before hospitalization he was treated at home for pneumonia, 
from which he recovered promptly. He gave no history of any surgical therapy. 

The patient was well nourished. Only the abdominal findings were of signifi¬ 
cance. There was gross enlargement of the abdomen which measured 45 inches 
in girth (fig. 1, A). It was tense and the costal margin of the ribs flared outward. 
The abdomen was entirely dull throughout and no peristalsis could be heard. 
There was no shifting dullness. 

The x-ravs revealed marked elevation of the left leaf of the diaphragm. Two 
large calculi were visualized, one of which was a large staghorn stone below the 
lower pole of the right kidney, and the second was an unusually large round 
calculus in the lower left ureter (fig. 2, A). The excretory urograms showed a 
normal right renal pelvis with the ureter displaced to the right (fig. 2, B). No 
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Fig. 1. A, patient on operating table. Waist measurement 15 inches. B, postoperative 
naist measurement 30 inches 



.J lG . *• A. plain \-i.n reveals at ighoin calculus below right Kulnev, and laigc, round 
tone in lowei left ureteral region 11, cserelon urogiam slums uoiinal right lenal pelvis 
yiuretei displaced to light No (he visualized m left ictial atea C, uppcl gastro mtesti- 
" senes shows small intestines displaced to right side o! abdomen 

t".victory dye was visualized in the left tonal pelvis The stomach and small 
intestines weie displaced to the tight (fig 2, O. The tiansvei.se colon was dis¬ 
placed upwatd, while the descending and sigmoid colon appealed to be displaced 
to the left. 
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During the cystoscopic examination the left ureter could not be catheterized 
beyond the intramural portion. 

The operation consisted of a one stage nephrectomy using endotracheal 
anesthesia. A cutaneous ureterostomy was done through a left flank incision. 
Ten liters of old blood tinged urine were aspirated from the left renal pelvis. 
There was loss of some fluid when the pelvis was opened. From a separate locu- 
lated mass within the renal pelvis an additional two liters of clear amber urine 
was obtained. The cultures of both specimens were sterile. The staghorn stone 
was impacted at the left ureteropelvic junction. 

The patient’s convalescence was prompt and uneventful. He was discharged 
from the hospital on his twelfth postoperative day (fig. 1, B). The postoperative 
abdominal girth measurement was 3G inches in comparison to 45 inches pre- 
operatively. Slight drainage occurred from the cutaneous ureterostomy for 3 
months, followed by firm healing. 


SUMMARY 

A giant hydronephrosis of 12 liters is reported in a 72 year old white man. The 
diagnosis was made preoperatively. Following the one stage nephrectomy the 
patient had an uneventful recovery. Differential diagnosis is important as trocar 
drainage is occasionally performed on these patients resulting in serious com¬ 
plications. 
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THORACIC KIDNEY 


JOHN J ROBBINS ami ItOIILliT RICH, Jit 

Iron i the Deportment of Surgery, Section an Vrolomt, f; nut min of Dmt mi He School of Unit 
CMC , Louivllllc , /vv 


\ case of congomtnl thoiacie ectopy of the loft kidney is dosciibcd because 
it iepre=ents a raio (ondition which, while hugely- asymptomatic, maj pose an 
interesting diagnostic pioblem 

We have been able to find 10 <nses desuibcd of (ongemtal tlioiniu kiditev 
in the mailable liteinture We are repotting tins patient making a total of eleven 
We also reviewed 2 cases of traumata herniation of the kidney tlnough the 
diaphragm, which were symptomatic, and weie diagnosed while scanlung for 
the cause of chest pain and cough, mid costovertebral angle pain Of the ten 
repoitcd cases, four were associatcd with other viscera rmsplaied into the cbest, 
and only two of these were symptomatic 



fin 1 left kidnev protruding tluougli peisistcnt dinphnginitie foramen 


Renal ectopy is not uncommon In Campbell's autopsy senes, it oceuned 
oncem 800 cases, most of which weie displaced into or toward the pelvis Crossed 
ectopj and medial displacement arc oc casionally seen, but dinplnagmitie hernia¬ 
tion with thoracic displacement is decidedly laic The mechanism of the lattei 


is probably faihne of caudal migiation of the mesonephios with associated 
persistence of the dinpluagmatic foiamen (fig 1) 

A 04 jeai old Negro was admitted to the mology service with a clinical di¬ 
agnosis of benign piostatic hjpeitiophy and eaily caicinoma of the piostate 
e ( enicd piesent oi past symptoms of lung, diaphiagmntic, oi gastro intestinal 


Accepted for publication September 9, 1953 


133 



134 


J. J. ROBBINS AND R. LICH, JR. 



Fig. 2. A, admission film showing dome-shaped mass protruding through diaphragm. B, 
retrograde pyelogram, oblique view. 


disease. lie gave no history of previous accident or operation. The positive 
physical findings were limited to the prostate gland. The admission chest film 
showed a dome-shaped mass protruding up from the left diaphragm partially 
masked by the cardiac shadow, and was thought to represent a tumor of the 
diaphragm (fig. 2, A). Gastro-intestinal examination showed the small and 
large bowel to occupy normal position. Excretory urography and retrograde 
pyelography demonstrated the mass to be a morphologically and functionally 
normal kidney. The upper pole was at the level of the eleventh thoracic vertebra, 
about 5 cm. above the diaphragm (fig. 2, B). 

A total retropubic prostatectomy and seminal vesiculectomy was done with¬ 
out incident, the pathologic diagnosis being adenocarcinoma in nodular hyper¬ 
plasia. No exploration of the kidney was done. The patient has remained asymp¬ 
tomatic for three years without evidence of recurrence or spread of carcinoma. 


SUMMARY 

A case of asymptomatic congenital herniation of the kidney into the chest is 
reported. There are ten other recorded instances of this defect, and an additional 
two cases which were thought to be due to previous trauma. 
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PAPILI. VRV ADENOCARCINOMA OF THE KIDNEY, WITH 
IOUTOGR VPIIY RESEMBLING HUGE RENAL CD ST 

1!LNJ\M1\ I, RUAIN am. \\ U/IFH V SC’HI ORS 
/ rom VeCoak Memorial Hospital, Hartford, Conn 

Aortography has become a \udclj accepted pioceduie from (he mimbei of 
nrteuograms icported 'I lie Uuef source of woirj m this pint (.dure has been a 
safe contrast substance which todaj has been alieMatcd imisidtrabl} 1 he 
ideal medium should hate a low \iscositj, low toMutj, evtrome \-ra\ density 
and he piucticatlj nomudating 1 

A gieit disadtantage of artcrioginphj at picsenl Ins been the limitation of 
the number of \-ra> osposuces which is limited to one pulute during the injec¬ 
tion showing the renal blood flow, and the second just after the injection which 
outlines the htdnej substance (ncphiogram). Seual vrais, with piolongcd 
injection of the ideal medium, will ndxnnrc the use of tins procedure tonsidu- 
ablj. 

\ u.ui.s oi uni mooinrm 

The potential hielncj function is in direct lelatnmship to the blood supply 
of that organ and nrtcnogrupin offers it usual cialmition of tint blood sujiplj 
The \ascuhi pattern m normal hiilnejs is tjpicul, therefoie, iibnormahties m 
(he arterial p ctteiri arc important It is helpful to the urologist m ddfuinitiating 
axasculantj in a sp ice consuming lesion piesumibh due to a ojst, in contrast 
to the pooling and puddling of the contrast medium which is supposed to he 
pathognomonic of tumor 2 llowexci, we wish to point out that nrlenoginphi, 
despite its usefulness, maj occasionalh he misleading, as m the cise to he pie 
sented 

c \si in com 


A Cl xcai old white waiter was admitted to McCook Memorial Ilospitil in 
September 1952 complaining of pam in the right side of the abdomen of about 
1 jcir’s duration He lmd also been awaie of a fullness and mass m the right side 
of the abdomen for about one j ear 

During the 214 Jems puoi to this admission, lie had had 3 admissions to 
another hospital, eac h timefoi sew ere glossophai j ngeal and tngcmiiul lieuialgia, 
and he had had 3 ncurosuigical piotedures for the lehcf of pam Dining these 
admissions, the following significant facts were hiought to light On the fust 
admission, m May 1930, pulmonuj tuberculosis was suspected on \-iaj, but 
could not bepioxcn on clinical oi hboiatoij findings, me hiding gastric washings 
Jn the second admission to the othei hospital, in Alaich 1051, a laige, fum 
nontendci mass was found m the light tipjrei abdomen Plain \ lays of the 
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abdomen and barium enema were diagnosed as showing hepatie enlargement 
and the patient was told he had a fatty liver. The chest x-ray was unchanged. 
The third admission, for section of the fifth cranial nerve, added no further 
data. 

During the 17 months between the last admission to the other hospital and 
the present admission to McCook, the following facts were brought to light: 

1) He had lost 36 pounds in the past year despite an apparent increase in the 
size of his abdomen. 

2) He had had 3 episodes of hematuria, the last one being 6 months previ¬ 
ously. 

3) He believed that the abdominal mass itself had increased in size. 

4) He had some dyspnea on exertion but no chest pain or ankle edema. Hemop¬ 
tysis was denied. 

In summary then, we have a 61 year old white man who had several opera¬ 
tions for trigeminal and glossopharyngeal neuralgia, the last one 17 months 
previously and apparently very successful. The mass in the abdomen discovered 
on these hospitalizations was thought to be an enlarged fatty liver, although all 
liver function studies were normal. During each of these admissions to the other 
hospital, the urine showed 1 plus albumin, 1 plus white blood cells and 1 plus 
red blood cells, but no other genito-urinary studies were done except a nonpro¬ 
tein nitrogen determination which was always normal. 

The patient was referred now to the McCook Memorial Hospital by a phy¬ 
sician who was seeing him for the first time, his impression being “carcinoma 
of the colon with metastases to the liver.” When seen in the admitting room 
at McCook, he was referred to the urology service because of the episodes of 
gross hematuria and the ballotable mass in the flank. The attending surgeon and 
resident who saw the patient felt that the mass was most likely kidney. 

Physical examination showed a well developed man of 61 who did not appear 
to be acutely ill. Vital signs were normal and the head and neck, heart and lungs 
were normal. There was no adenopathy and no loin tenderness. There was a 
huge mass in the right side of the abdomen extending from the costal margin 
to the anterior superior iliac spine and across the midline to about 2 inches to 
the left of the midline. The mass was ballotable in the flank, was about the size 
of a large hone 3 r dew melon, very smooth and resilient. 

The genitalia were normal. Rectal examination showed a 2 plus benign pros¬ 
tatic enlargement. The extremities and nervous system were intact grossly. 

The impression on the admission examination was cyst or hydronephrosis of 
the right kidney—this Avas chiefly because the mass felt like a cavity containing 
fluid. 

Laboratory data shoAved 1 plus albumin, 2 plus white blood cells, and micro¬ 
scopic hematuria. The hematocrit Avas 37 and the remainder of the hemogram 
Avas normal. Sedimentation rate Avas 38 mm/hr. The nonprotein nitrogen Avas 
36 mg. per cent. Total proteins Avere normal. Feces Avere negative for occult 
blood & Bleeding and clotting time Avere normal and prothrombin time was 50 
per cent. 
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Ik 1 Rcvcrctorv urogram showing mtissin right side of .ibdimien with noufum tuimug 
rigid knituv 11 rot rogrodc pvclogr tin showing distortion of right r< lint pelvis mil ‘ dveis 
with ninth il disnl ueint nt of right vmdir C iiirtogriini old urn d U\ tr nistunvbivr wiring 
r ipliv showingtli«|>lnirmint of nort i and p nn itv of umIs in light mi il m iss 

1 he vr.us vvcte verv interesting Hie thost vtaj nil admission showed an 
artet tost let tit n aorta and lwlatual apical t illicit uloxis, Ithtosid, and itmsideicd 
m tctive ot healed 

'1 he cxirctoij moginm shotted tt notninl left ktditet, hut no fumtion was 
discernible on the tight The right side of the abdomen ttas the site of a latge 
opi(]tie dcnsitv couespondntg to (he abdominal mass felt on phjsttal examina¬ 
tion (fig l,,l) 

The retiogiade studies shotted ohttotts medial displacement of the tippet 
tight uretci and distortion of the right teiinl pelt is anti taljies The left kidnej 
again appealed notmal (fig 1, B) 

Aortogiaphj had to lie done tlnee ditlerent times hefote situation films 
were obtained 'She first one ttas done on a Kndav, and the dje ttas seen to he 
outside the aoita The nc\t ttas done the following Momlat and shotted an 
excellent filling of the iclmc axis, espeualK the splenic mtuy, so not tog! spin 
"as lepcated two dajs later and what were felt to lie excellent diagnostic films 
«eie fnnllv obtamed 'Ihcse films wete thought to he tathet tjptcal of a huge 
renal cjst The aoita was displaced fat to the left and this may he the exphna 
turn for the difhcultt in obtaining satisfactory films the fust two times (hg 
1, H 

I’rcsicul oxjgeu iiistilllation aftet the method of Ruiz Runs was done pitot 
to the first aoitogiaphv but none of the oxjgeu ever dissected its way mound 
the tight lenal mass (We have found, as have otheis, 1 that huge letiopentoncal 
masses seal off the ictropentoneal fascial planes, thus pievcuting the diffusion 

ox 5gcn aiound them) This proeedme caused the pitient considerable ab¬ 
dominal and hack pun and was not lcpeatcd The pieopeiative diagnosis was 
huge cjst of the light kidnej with medial displacement of the kidney and 
ureter and no function of this kidnej ” 

* Campbell, M T Pedntnr Urologv Phdidelptni W B Saunders Co , 1951 
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Operation: The patient was in the left lateral decubitus position and the 
usual kidney incision was made. The presenting portion of the mass was exposed 
extraperitoneally without any difficulty and was smooth and cystic to palpation. 
It had a thick capsule, green in color. A trocar was inserted, and only about 450 
cc of dark brownish fluid could be aspirated. The cyst would not collapse. It 
was felt that it might be multiloculated and so it was opened between guy su¬ 
tures. The interior was filled with a large amount of greenish crumbly material 
something like dry oatmeal. No more fluid was visible. 

Since the cyst would not collapse by aspiration, it was decided to remove it 
in toto, together with the nonfunctioning kidney. The twelfth rib was therefore 
resected without incident and the mass was freed by sharp and blunt dissection. 
Bleeding was moderate and was controlled with hot packs. When the mass was 
finally shelled out, the ureter having previously been ligated and sectioned, it 
was seen that the kidney was lying in its bed, split wide open as a book would 
be opened in the middle, and still attached to the renal pedicle. 

The split open kidney was bleeding moderately, and this was easily controlled 
b} r manual compression of the pedicle. The pedicle was then clamped, cut, and 
suture-ligated, the kidney being removed without difficulty. After a Gelfoam 
sponge had been placed at the site of the upper pole and right adrenal gland 
where there was some oozing, two Penrose drains were inserted and the wound 
closed in layers. The patient received 1500 cc blood during and immediately 
after the operation and was returned to the ward in satisfactory condition. 

Pathologic report (Perry Hough, M.D.): The specimen consisted of a glob- 





Fig. 2. Gross specimen tumor, and kidney split open from pole to pole in delivering w hat 
was thought to be huge cyst. 
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Ties 3. Microscopic section showing papillary adenocarcinoma 


ular, encapsulated, partially collapsed mass of completely necrotic tumor 2S 
cm. m diameter. The adherent fat was infiltrated by tumor. Separately icccived 
Mas a kidney split open fiom pole to pole, revealing a hydronephrotic pelvis of 
moderate degree and attached 8-10 cm. of normal looking ureter. Beneath the 
pelvic mucosa were found masses of soft grey tumor (fig. 2). 

Microscopically the tumor tissue was composed of cuboidal or loner columnar 
cells forming irregular glandular acini with a papillary arrangement. Anaplasia 
and mito=cs were 2 plus. Areas of necrosis were present. The large eential necrotic 
mass was composed mostly of old blood. Diagnosis: Papillary adenocarcinoma 
of the kidney, grade 2 (fig. 3). 

Postopeiative course was uneventful ns far ns vital signs and wound healing 


nere concerned. The patient had a loose rattling cough, quite persistent, and 
physical examination showed scattered moist rales bilaterally, but theic was no 
hemoptysis and no chest pain. The sputum vns greenish yellow. The patient 
had a chest x-ray 5 days postoperative!}' and this showed bilateral pulmonary 


congestion, an arteriosclerotic aorta, and left ventricular hypcttiophy. Because 
the cough, expectoration and rales persisted, chest x-ray was lepeatcd October 
C, 1952 (17 days postoperative) and sputum was sent for acid fast studies. The 
patient was ready for discharge at this time except, for his cough. The chest x-ray 
now showed, however, extensive infiltration of the left upper and loft lower lobes, 
with fibiotic tuberculous changes in the right upper lobe as well ns pneumonitis 
of the left lung with underlying bronchiectasis. Reactivated tuberculosis was 
suspected by the roentgenologist. On this same day, sputum was posith'e for 
acid fast bacilli, and the patient w'as transferred to the tuberculosis isolation 
unit of the hospital where streptomycin and PAS therapy were begun. 
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Six weeks postoperative^ the patient saitbhe was feeliifg"fine, had no urinary 
symptoms, wound healed completely, cough practically gone and he wanted to 
go home, but almost every other sputum examination‘was positive for tubercu¬ 
losis. He therefore had to follow the tuberculosis -regimen of the State of 
Connecticut and was awaiting transfer to a.sanatorium for long term care. 
Arrangements were made for him to receive radiation, therapy to the site of the 
carcinoma and this was accomplished 6 weeks postoperatively,- after which the 
patient was transferred to the Cedarerest Sanatorium .for treatment of his 
pulmonary tuberculosis. He finally died of disseminated carcinomatosis in 
February 1953, at Cedarerest, proven by autopsy. > • 

SUMMARY AND CONCLUSIONS 

A 61 year old white man with a huge mass of the right kidney was subjected 
to complete urologic investigation, including aortography. A diagnosis of renal 
cyst was made on the basis of the above workup, especially becausO. of the 
paucity of blood vessels supplying this mass. 

At surgery, the mass was found to be an encapsulated papillary "adenocar¬ 
cinoma of the kidney, grade 2, with adherent fat infiltrated by tumor, as well 
as tumor beneath the pelvic mucosa. 

We believe that because of the extensive and rapid growth of- the tumor, 
massive necrosis and hemorrhage ensued, with lack of blood supply causing 
renal arteriography to give the appearance of renal cyst rather than neoplasm. 

We feel that any patient with an abdominal mass should have excretory and/ 
or retrograde urography to rule out urological disease. 

Finally, when there is a space occupying lesion in the kidney, one should still 
adhere to that time tested phrase, “tumor of the kidney, cyst or neoplasm,” 
and exploration is indicated. 
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SPOXTAXEOUS RUPTURE OF REXAL PELVIS SECONDARY TO A 
SMALL URETERAL CALCULUS 

1,1 STLIt I'l'KSK'l imi J\MI fe .1 JOI'LSON 

from the (lent to Oriiuir// Seri ire of the l)i pnrtmcnt of Sitrijrni, II eitcrn llcienc Unncntly 
School of Medicine mid the l micriity Hmptlah of Clnelmul, Ohio 

Since Wundeihih, 1 m ISob, fust described “‘spontaneous apoplexy of the 
icml capsule,” spontaneous mpturc of the Lulnej has been the subject of clinical 
reports at irregular mtenals Specse" in 1013, and Ilenhne in 1021 3 weie able to 
collect tnentj-one and 21 cases icspictnelj In 1010 Potampa 1 iesui\e\cd the 
literature and added 2 cases to bring the total to Hurt}-lime In addition, the 
topic has been discussed bj Abcshotise, 1 Mullie,* Loren?," and others 

Lowsley and Kirwin* state tint “some form of renal duea sc which weakens 
the walls of the Liclnoy oi teiinl pch is is a piercc|Uisitc to spontaneous ruptuie,” 
and include ns reported enusatne factois h\droncphrosis, hthmsis, tubeic ulosis, 
abscess, tumors, and arteriosdeiosis Rupture due to an impacted calculus, 
bower or, is e\ceedingl\ t.ite 5 AliC'liouse 5 m his exhausti\ e article of both trau¬ 
matic and spontaneous rupture < ites lime instances of ureteral calculus and 
three of impacted stones at the urcteropclne junction Sale in, 10 how or or, in 
surecjmg those instances of rupture without trauma sccondaty to ureteral 
calculi was able to find but four instances in the htcintuie and added a fifth 
ca«e 

The ocuincnoc of a case of spontaneous iuptme secondary ton small uicternl 
calculus which was dcmonstiatcd by exuelorj uiogrnphy, and which was tieatcd 
consenatirclj without stugical intencntion and with complete rccorcrr of the 
patient, prompted this icpoit 


CASE Itn’OIlT 


C M,U II 2S2-900 A 55 jear old white man entered the hospital with the 
chief complaint of left flank pam radiating to the testicle of 24 horns’ duration 
The pain was eolith} m nature and associated with nausea, but no counting 
The present illness began at noon of the da} prior to admission, when the pa¬ 
tient was sudden!} seized with sereie pun in the left flank He was seen by his 
local physician who gate him some moiphine with tcmpoiniy relief, but the 
pain recurred at liregulai mtenals until the time of admission Although there 
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FiG. l. A, plain film showing small calcific density slightly below legion of left uictero- 
pelvic junction. B, thiity minute film demonstiating wide extiavnsnlion. C, retrograde 
ureteropyelogiam made day following excretory urograms showing no evidence of extra¬ 
vasation 

was slight dysuria, hematuria was not noted. From the onset of pain the patient 
was nauseated until admission 24 hours later. Family history and past history 
were noncontributory. There had been no previous episode of renal colic. 

Physical examination revealed a well developed, well nourished male in mild 
distress. His skin was pale and cool. Temperature was 37.7, pulse SO, respira¬ 
tions 20. Blood pressure was 125/60. Positive physical findings were confined 
to the back where there was moderate left costovertebral angle tenderness 
without spasm. There was no abdominal tenderness or spasm. Laboratory 
data revealed complete^ clear urine without cells, hemoglobin of 14 grams, and 
white blood count of 13,200. 

The patient had several attacks of colic during the night of admission, which 
were relieved by narcotics. The plain x-ray (fig. 1, A) showed a small calcified 
shadow suggestive of a calculus in the region of the left ureter below the uretero- 
pelvic junction. The light intravenous p 3 r elograms were completely normal. 
However, on the left, the intravenous pyelogram, beginning with the ten minute 
film and increasing up to the 40 minute film, showed definite extravasation of 
the contrast material (fig. 1, B). In a subsequent film taken several hours later, 
the contrast material had puddled along the psoas shadow. 

Following pyelography the patient’s temperature, which had previously 
been normal, rose to 39.5° by 4 p.m. and cystoscopy was undertaken to establish 
a definite diagnosis and to institute proper drainage of urine if possible. At 
cystoscopy clear efflux of urine was noted from both ureteral orifices. All at¬ 
tempts to catheterize the left ureter met an obstruction at 1.0 cm. Retrograde 
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injection from this point revealed a normal ureter tip to the suspected calculus. 
The contrast material did not flow past the calculus. The patient was returned 
to the ward and placed on penicillin. The temperature fell overnight to 3S.5°, 
and the patient had a comfortable night. There was only slight tenderness in the 
flank. Cystoscopy again was carried out the next morningandit was still impos¬ 
sible to cathetcrizo the left ureter for more than 1.0 cm. Uretcropyclograms, 
however, were satisfactory and revealed the previously noted shadow to be a 
small calculus, 2 by 5 mm., just below the urcteropelvic junction. This time the 
opaque solution flowed beyond the calculus and a normal pyclogram was ob¬ 
tained. No extravasation could be demonstrated (fig. 1, C). 

The patient’s temperature returned to normal within 24 hours. The leukocyte 
count fell to 9,S00 by the third hospital day. Excretory urography on the sixth 
hospital day revealed no obstruction, extravasation, or hydronephrosis, and 
showed only slight descent of the stone. The patient was discharged on the 
tenth hospital day, and simply kept under observation for 1 month during which 
time he had no symptoms whatsoever. The excretory urograms were repeated, 
and again revealed but slight descent of the stone with no obstruction above it. 
Cystoscopy was also carried out with ureteral catheterization, and no obstruction 
of the left ureter was demonstrated below the stone. 

The patient was re-admitted three, six and nine months after the onset of 
his illness. He had no urinary symptoms between studies and never any evidence 
of infection until his Inst admission when a brief episode of colic preceded his 
re-entrance into the hospital. I’yclograms, on each occasion, revealed the gradual 
spontaneous downward passage of the calculus until extraction was possible by 
means of the Johnson basket, nine months after the initial episode. Retrograde 
studies at no time showed obstruction, or a distorted pdviocnlyccal system. 
Since removal of the calculus, be has been followed for three years with no 
evidence of recurrent stone formation, obstruction, or extravasation. 


DISCUSSION 

Rupture of the kidney occurring without trauma lias been categorized by 
Math6 !1 into two types: a) rupture of the parenchyma with hemorrhage, and 
b) rupture of the pelvis with extravasation. There is no question of the necessity 
for surgical intervention in the former case, and the consensus 9,11 is that- it is 
necessary in the latter instance. However, in this case because of the free efflux 
of urine from both ureteral orifices, because of the paucity of physical findings 
and because of the absence of infection it was decided to treat the patient con¬ 
servatively. The fortunate outcome was indubitably due to several factors, 
not the least of which was the efficacy of the chemotherapeutic agents employed. 

ever or leukocytosis had persisted, ureterolithotomy with drainage would 
nave been employed. 

The small size of the stone, an equally important factor in the ultimate for- 
unate outcome was a determining factor in the program of nonintervention. 
e ^ a ’' ure of the stone to pass immediately, however, was discouraging, and 
11 Mattie, C. P.: Urol. & Cutan. Rev., 42:409,193S. 
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only the repeated retrograde and intravenous pyelograms which showed no 
extravasation, obstruction, or hydronephrosis, and the patient’s extreme reli¬ 
ability and co-operation permitted his temporary discharge and ambulatory 
observation. 

SUMMARY 

A case of spontaneous rupture of the renal pelvis due to an impacted small 
ureteral calculus, treated conservatively with spontaneous recovery, and with 
ultimate extraction of the calculus, is reported. 
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ACUTE RENAL TRAUMA IN BOXERS 


RICHARD D. AMELAlt and CYRIL SOI.OMOX 
From the Urological anil Pathology Services of French Hospital, New I ork, X. 1 . 


Professional boxing has been cited ns the nation’s most dangerous trade. 1 In 
recent years the attention of the medical profession has been focused upon the 
boxing industry in an effort to reduce to a minimum the inevitable trauma and 
the attendant after effects received by its participants. 5 

Brain injuries are the most serious and most dramatic accidents which occur, 
and the literature is replete with encephalographic studies, for the development 
of the highly technical instrument and the specialized training necessary for the 
interpretation of its records have made the detection of brain trauma a feasible 
procedure. 

Xo such expensive and highly technical apparatus is needed for the detection 
of trauma to the kidneys; a routine urinalysis will suffice. In spite of this case of 
assay, there is no previous study reported in the literature to date on the changes 
that occur in the urine of boxers following a bout. 

The material for this study wasobtained with the co-operation of the New York 
State Athletic Commission and professional boxers who fought at the Madison 
Square Garden and at St. Nicholas Arena in New York City during the years 
1052 and 1953. 

In studying the changes that occur in a man’s urine after he has engaged in a 
boxing match, it is necessary to consider not only the factor of trauma, but also 
that of strenuous exercise, for it is with both factors with which we are dealing, 
and the effects of the latter should not be confused with those due to the constant 
raining of blows to the kidney region during a fight. A preliminary brief consider¬ 
ation of the effects of strenuous exercise on the urine is therefore in order. That 
urinary changes do occur following muscular exercise is n fact well chronicled in 
the world's physiological literature. 

Following exorcise there is a decrease in the urine volume. The renal plasma 
flow and filtration rate have been shown to be reduced markedly during exercise, 
the more intensive the exercise the greater the effect, thus making this blood 
available for circulation in active regions of the body. 3,4 ■ 3 ■ c - 8 


oil ^1951° r * ^. ^ 10 ‘ sat ‘ oll ' fi Most Dangerous Trailc—lloxing. Indust. Mctl. it Surg., 20: 

>\Vhu' n ?l £ B.: Medical program for the boxing industry. J.A.M.A., 160: 7, 1952. 

: L. and Rolf, D.: The effects of exercise and of some other influences on the 
renal circuUtion in man. Am. J. Physiol., 152 : 505, 191S. 

VnrtAr ,™ e f IV.: Tlie Kidney; Structure and Function in Health and Disease. Now 
srik ord Umversity Tress, 1051. 
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If the exercise is severe, it may be accompanied by albuminuria. That protein 
appears in the urine after strenuous exercise is interpreted as indicating that 
exercise induces a generalized vasoconstriction and at maximal exercise levels a 
large number of glomeruli drop out of function and suffer ischemia to the extent 
that they begin to leak protein. Erythrocytes and casts have not been reported 
to be found in the urine due to the effects of exercise alone. 

Following exercise there is a decrease in the chloride concentration in the urine 
and an increase in the urinaiy acidity, ammonia and phosphate. 9 ' 10 The fall in 
chloride concentration may be due to the loss of chloride in the sweat and the 
shift of chloride from the blood into the active muscles. The rise in acidity of the 
urine is explained by the increased acid excretion. It has been shown that a large 
quantity of lactic acid may be found in the urine after short periods of severe 
exercise. With this excretion of acid there is an increase in the ammonia output 
in an effort to save base. The kidney in addition to the production of ammonia 
has another mechanism for the conservation of base. There is a slight increase in 
the phosphate excretion and the ratio of the disodium to the mono-sodium phos¬ 
phate varies with the change in the hydrogen ion concentration of the urine. 
Since this change is in favor of the mono-sodium phosphate, base is thereby 
saved. 

METHOD 


This study was made on a group of 139 professional boxers. Of these, the com¬ 
parison of urinary findings before and after a bout was made in 103; in the other 
36 cases, specimens were obtained only before the fight and not afterward be¬ 
cause either the scheduled bout did not take place, or as was the case in five 
instances, the boxer could not urinate immediately after the match. 

A freshly voided specimen of urine was collected from each boxer on the day 
of the fight while he was undergoing the routine pre-fight examination in the 
Medical Office of the New York State Athletic Commission. 

The "before” specimens were analyzed within an hour after their collection. 

It is a routine procedure for a boxer to urinate before leaving his dressing room 
immediately before a fight. 

While the bout was in progress an attempted estimate was made of the amount 
and severity of blows received in the region of the kidneys and a tabulation was 
made of the number of rounds the fight lasted. 

Back in the dressing room approximately 5 to 20 minutes after the fight, 
another voided specimen was collected from each boxer, and these specimens were 
likewise analyzed within an hour of the time of their collection. The specimens 
were analyzed in exactly the same manner so as to obtain results which were 
comparable. 

Each urine specimen was examined for color, turbidity, specific gravity, pH, 
glucose, albumin, and acetone. A well mixed sample of each was centrifuged and 


a Wilson, D. W„ Long, W. L., Thompson, H. C. and Thurlow, S.: Changes in the com- 
n „.iHnn of the urine after muscular exercise. J. Biol. Chem., 65: in, 192o. 

P nmiiesfrand S H. and Wilson, D. W.: The excretion of lactic acid in the urine after 
muscular exercise. J. Biol. Chem., 65: 773, 1925. 
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a detailed microscopic rxamumtion of tlic sediment Mas pufoimed, tlie final 
results being 1 ccoi ded niidci t ho high pow or object n e 

si mm cm or in si i.tn 

It was found that -t(> pci < out of the fighfeis’ urines changed fiom clem hefoie 
the bout to tin bid immediate!} aft ci wards 'Jheunimn specifu grmity increased 
in SO pei cent of the cares Traces of acetone were manifest m li pei cent The 
urinary pH decieased in 30 per cent Sugar was spilled in the urine in 9 pei cent 
of the boxers Albuminuria, which was not present hefoie the bout, was present 
in OS pei cent of the boxers aftei the fight 

Microscopically, led blood cells weie found m significant philological amount 
m 73 pei cent of the boxers after fighting, and 2l> pci cent weie found to lime 
casts of gtunulai oi hyaline vnnely m then untie In each case, when casts weie 
present, red cells w ere aho piesent miuoscopieally. 

Small numbers of enstals, mostly calcium oxalate, were seen m 20 pci cent of 
the boxers’ urines 

The data obtained fiom the uiinaly sis were biokcn dow n fuithei in an attempt 
at correlating the seventy of ininnry changes noted aftei (lie bout with such 
factors as the ntimbci of lounds fought, the estimated seventy of blows to the 
kidney region, the weight and ox ci all protect t\c muscle mass of the boxer, 
but the only factor that seemed to coirelate was the number of iomuls the fight 
lasted 

For example, 05 per cent of those who fought 1-0 lounds had hemaluim, while 
89 pei cent of those fighting 7-12 rounds had hemattun, the numbci of red cells 
present being much greater in the lattci group, of whom fom hid total gioss 
hematuria 

Similarly albumimutn was present in 00 per cent of those who fought 1-0 
lounds, and m 87 pei cent of those who fought 7-12 rounds 


CONCLUSION 


Actually, we have piovcd the obvious, namely, that m addition to an effect 
of exercise, there is also an effect of acute trauma obseived in the uune of boxers 
immediately after a fight, and that the degree of sev erity' of changes noted cor¬ 
relates with the duiation of the fight which in turn has a healing on the amount 
of renal tiauma 


Ihesc fighters expeuence acute trauma to the kidneys ev idenced by the finding 
of a high percentage of albumin, red blood cells and casts m the mine Exercise 
alone will not pioduce these changes 

It is not within the scope of this papei to nruve at any' conclusions as to the 
°ng lange effect of the acute renal tiauma experienced duiing the couise of 
repeated boxing matches The dooi is open for furthei investigation into this 
interesting problem 

This investigation should include repeated uunalyses, so that the duiation 
o these abnormal findings may be ascertained This was attempted m our 
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stud} 7 , but, without official sanction, it was impossible to get these boxers to 
report back for daily follow-up studies. This should be the next step. 

The question of the effect of repeated trauma on the production of scarring 
in the kidneys and eventual diminution of renal function should be studied. 
Perhaps this might best be done at present on the group of men who have grown 
too old to fight in the ring, and who are now retired from boxing. 

It is our impression from this study that a routine urinalysis should be part 
of each pre-fight examination, rather than its being done just the first time a 
fighter is examined for license. Until further information is obtained, we recom¬ 
mend that a boxer not be allowed to fight until his urinary findings have re¬ 
turned to normal. 
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WAR IN.IURILS or TIIE UPPER URINARY TRACT 

hi Jfi 1 IjGIAJ: lILU.Ut (MO) USM( 

I SS Itcpnsc ( All-10) 


lhis papei is intended as a symposium on injuries of the upper urnmiy tract, 
caused by the implements of war, as seen in the United States Natal Hospital 
m the USS Repose (AH-l(i) (luring its si iv in Iiuhon, Koiea, fiom June 
1052, to Tanuart 1931 

1 ho only ca=es to he considcird are those which hate been treated pel primam 
m this hospital It will not include cases sent to ns from Mamie Medical Com¬ 
panies for postopeintno caic 

In oidei to git e the rcadei a (leal idea of the It pe of c asualties reteiv ed, some 
background data aie indicated Out hospital ship, during its stay in Inchon, 
supported the 1st Mai me Illusion and Korc m Mamies We wcic within twenty 
minutes’helicopter distance from the MLR (mam line of resistance) -VII casual¬ 
ties seen by us weie git en hist aid by U ittahon Aid Stations and Marine Medical 
Companies puoi to then an it al lieie 

Ihc diagnosis of mjuit to the gciuto in mart tract is not difficult The salient 
points to be lemcmbered ate wound of eiitiancc (and exit, if present), couis-o of 
missile, piesenceof hematnm, and symptoms and signs of acute abdomen caused 
citlici by the injuiy to tlie gcmto-uiinary tract or In injuiy to other abdominal 
organs The diagnosis of injunes of the penis, sciotum, testicles and urethra is 
obtious The methods of diagnosis will he disc ussed further with each particulai 
group of injuries The uiologist should not hesitate to me cystoscopy, cxcietory' 
urogiaphy, etc, whcnetei tlict are deemed lieecsviiy 'J here arc few actual 


contra-indieations to cy sfostopy and letiograde jn elographt If a patient is not 
in shock, and diagnosis is m question, cystoscopy m.iy sate the surgeon con¬ 
sult! able work at the time of opuation oi may sate the patient a second jiro- 
ceduie at a later date The lattei is particularly' true w hen injury to the meter is 
suspected, eg we hate peiformed cystoscopy on a patient m bed, in the pres¬ 
ence of a hip spica cast to defemime whethei a uictei had been injured, since 
a large metallic foicign body was lying on the [isoas muscle along the couise 
of the meter, and the total mine output had decreased since injury 
It is important to remember that injunes of the upper gemto urmaiy tiact 
(ureters and kidney) ate moio than likely' to he associated with injunes of othei 
abdominal tiscera Tins necessitates a complete abdominal exploratory m almost 


oteiy case to deteimme the extent of injury' and will undoubtedly saye more 
ues than any other single pioccdure cairied out, on the patient Ibis fact will 
be made moie cleai in the lemainder of tins paper 


ixjotufs or the kidntx 


A 

tuie 


numbei of classifications of renal trauma have been pioposed m the litera- 
Some consist of describing the actual lesions seen m the kidney' such as 
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lit. flank Hematuria, Good Rt. transverse Contusion of rt. Contusion of hepatic Rt. retroper- Good 
acute abdo- abdominal kidney flexure of colon itoneal space 

wen drained 

Lt. anter. Hematuria, Fair Lt. rectus Small shallow lac- Penetrating wounds of Lt. retroper- Complications 
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laceration, contusion, etc , and others group xarious types of lesions into tlnee 
catcgoucs I mmoi, II majoi, III ciiiic.nl Minor inducles those lnjnnes causing 
paitiichymal d imngc without mptiire of capsule 01 c\tension into pclws, mnjoi 
includes parenehy mnl dnmnge and cnpstilnr nipture with almost mi nimble ex¬ 
tension into pclws and calyces, and critical includes extension of lesion to yes- 
sels of icnnl pedicle 

For the sake of prac ticahty, the tj pes of icnnl lnjnnes to be pirsentc'd will be 
grouped accoidmg to the treatment w Inch was ref(inred and imried out (table 1) 
Type I Injuria rrqumnq no direct treatment Tlic-c include < ontusions of the 
kidney, ciuscd by a blow on tlie outside, or by the force of a missile passing 
close to the kidney, 01 by a missile lightly' sinking the kidney, and small laccia- 
tiou of renal capsule and outci cortex wheie on explocation the Weeding lias 
stopped and the kidney appears undamaged otheiwise 

Clinically, tlicie is usualh microscopic hematuria and occasionally gloss hema¬ 
turia, pain m the imohed (link or costcnertebrnl angle with splinting of the 
adjacent muscles, and ewdence of .1 blow or a wound 111 01 near the imohed 
region If there is ussoci itcd uijitiy to abdominal \ i«ccia, there will he symptoms 
and signs of an acute abdomen Shock will be picxent only if otlici org ins, etc , 
bare been damaged sey ereh I 11 some cases, there is assoc 1 ited c best lnjuiy which 
nn\ or may not requite a thoracotoim If the latter is carried out, it will he easy 
to determine whcthei 01 not the missile could possibly hare sfmek the kidney, 
an uninjured diaphragm ami the ab'Ciite of signs of abdominal injury will usu¬ 
ally obwate the necessity of further abdominal and retroperitoneal exploration 
In raie cases, the kidney can be mptuied by a pioximal blow This will, of 
course, produce symptoms which will make one suspect such a condition 
If theic is no associated lnjuiy to abdominal wseeia, making an explouvtory 
lapaiotomy unnecessary, ictiogiade pyclogiams should he done to determine 
the extent of lenal injury 1 Ins will ie\eal intact pelws and calyces 
In eycry case of abdominal lnjuiy the icnnl aieas should be palpated and ob- 
serred as part of the lapaiotomy If the missile has perforated tlie postenoi peri¬ 
toneal xy all, the letropciitoneal space should be explored In this w ay the kidney 
and adjoining structuies can be risualiral to determine whcthei or not tbey r 
liaye been injured I 11 cases wheie it is neccssaiy to explore the letropeutoneal 
space, it is oftimes necessaiy to chain the niea 
One finds that m these types of cases the hemntmm ywil usually disappear or 
ccomeless yyithin 72 houis I lie kidney’should function normally and no com¬ 
plications should develop from the lenal lnjiuy 
Case 1 A 21 y’ear old U S Marine eras lilt by enemy moitai fire sustaining 
'rounds of right flank, arms and both loyrer extiemities Examination reyealed 
lood piessure 120/GQ, ngid abdomen ycitli tenderness throughout but more 
marked on right, and multiple wounds of extremities Catlieterized mine speci¬ 
men was giossly’ bloody X-iay of abdomen ley ealed ty\o intra-abdominal metal- 
ic foreign bodies in the right upper quadrant 

n exploratory laparotomy’ yeas earned out thiough a right transverse inci¬ 
sion k contusion of the hepatic flexure of colon y\as noted along with a contusion 
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of the retroperitoneal wall overlying the right kidney. The retroperitoneal space 
was free of blood and the renal cortex was intact. The right retroperitoneal space 
was drained and the wound closed in the usual manner. Other wounds were 
adequately debrided. 

Postoperatively, the urine contained blood for 36 hours, then completely 
cleared. Right flank tenderness persisted for 7 days. Patient did well otherwise. 

Case 2: A 28 year old U. S. Marine was hit by enemy mortar fire sustaining 
wounds of left side of abdomen and neck. On examination blood pressure was 
116/82, abdomen was rigid and acutely tender throughout, and there was slight 
tenderness in the left costovertebral angle. The urine was grossly bloody. 

Exploratory laparotomy was carried out through a left rectus incision. There 
were penetrating wounds of the descending colon and ileum. Upon exploration 
of the left retroperitoneal space, a small shallow laceration was observed on the 
anterior surface of the kidney. The latter was no longer bleeding and the re¬ 
mainder of the kidney was intact. The retroperitoneal space was drained through 
a stab wound; perforations of the ileum were sutured, and a colostomy was 
carried out through stab wounds. The missile was removed from the neck 
and wounds were debrided and drained. 

Urine was free of blood one day postoperatively. The patient had other com¬ 
plications as a result of other injuries, but this is beyond the scope of this paper. 

Case 3: A 22 year old U. S. Marine hit by enemy mortar fire sustained mul¬ 
tiple wounds of the abdomen. Patient was in mild shock when brought into one 
of the forward medical companies, lie was given blood and sent here by heli¬ 
copter. On admission, his blood pressure was 105/72. Examination revealed 
wounds of extrance on the left lateral aspect of the abdomen at the level of the 
umbilicus. There was marked rigidity and tenderness of entire abdomen. The 
left flank and the left costovertebral angle were also markedly tender. The urine 
was grossly bloody. 

An exploratoiy laparotomy was carried out through a left pararectus incision. 
There were multiple perforations of the ileum and the jejunum which were su¬ 
tured primarily. A small hematoma was present in the left retroperitoneal space 
with perforation of the retroperitoneal wall near the upper pole of the left kid¬ 
ney. There was a small laceration of the upper pole of the kidney. The bleeding 
had stopped and the remainder of kidney was unharmed. No direct treatment 
was given to the kidney. The retroperitoneal space was drained through a stab 
wound in the left flank. The left colic gutter was drained and the abdomen 
closed in the usual fashion. 

The postoperative course was uneventful with the exception of ileus which 
was easily handled with intubation. The urine remained loaded with red blood 
cells and white blood cells for 4 days after which it cleared considerably. By the 
time the patient was evacuated, the urine contained only a few white blood 
cells and red blood cells. His condition was good. 

Type II. Injuries of kidney necessitating repair. These include injuries of renal 
substance in which repair is possible by means of simple suturing, partial ne¬ 
phrectomy, or other procedures. Injuries of this sort can be minimal or severe. 
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'I hey can include n Inccrafion of renal coite\ in which biiturc of renal substance 
is required for hemostasis, a laceration 01 perfointion of renal substance with 
extension into calyx in which nuinntc suture of laceration including inhcenl 
teir is necessary not only for hemostasis but topiexcnt subsequent fistula foim- 
ation, and '•excrc damage to upper oi lowei pole of hidnej in which a partial 
nephrectomy is necessan to sue the remaindci of the kidney 

'flic diagnosis will be suspected upon noting the wound of entrance and com sc 
of missile The clinical pietuie of such an injuiy \mios with the extent of damage 
'Ihe pitient will almost mxnrmbly haxe liematuiia, he max or miy not be in 
shock, lie xxill haxe flank and costoxertebinl angle tenderness, a letiopeutoncal 
mass max’ be palpated 01 xisuali/cd on plain x-iny, signs of an acute abdomen 
max be piesent, and tuography will show extiuxaMition of dye, if the injury 
has included the calxceal sxstem In the majouty of mstanies an associated 
injury to otliet abdominal xiscera will be piesent, and symptoms and signs of 
an acute abdomen will prcxail Associated injurx to thoracic stria Hires is not 
uncommon, the clinical pietuie characteristic of such an nijiiix will of couise 
present itself 

Case 1 A 2-1 year old Koiean Marine was hit by cnemx' gienade fragments, 
sustaining wounds of the right lower chest and the light side of the abdomen 
Ihe nunc was giossly bloody Examination lexcilcd a sucking wound of the 
right lower chest (lateial) xxitli diminished breath sounds in the right chest, the 
mediastinum was shifted slightly to the left There was a small wound in the 
light lower qundinnt of the abdomen The abdomen was rigid and ncutelx’ ten- 
dci Patient was in shock when hi ought m by hehocoptci He requned 1000 cc 
whole blood prior to surgeix 

X raxs rexcaled missiles in the right letiopeutoncal area near the upper pole 
of the right kidney 

file patient was exploied through a light thoiaco-abdommal incision A 
wound of the lowei lobe of light, lung xxas found scaled There was a peifoiatmg 
wound of the uppci pole of the light kidney winch was bleeding freely Hemosta¬ 
sis was established by means of lnteuupted mattress sutmes tied oxer pieces of 
at A laceration of the light lobe of the lixci was sutured with iiitenuptcd 
m ittress sutures of libbon catgut The rctiopcutoneal area was dianicd tlnough 
a stab xxound, the lixer aiea was diamcd tlnough the incision A thoiacostomy 
tulie was left m the chest 

Ihe postopeiatixe couise was entirely satisfactory 'Hie retiopentoneal diain 
was remoxed 5 days postopeiatixely’, and the thoiacostomx tube xxas lemoxed 
luIShouis The abdominal diam xxas lemoxed m 8 day’s bee mse of bile diainagc 
e chest was cleai by x-iax 8 days postopeiatixely’ Tenderness in right upper 
l iuac rant persisted up to the time of exacuatioii Theie was no bile dimilage, 
and the mine was cleai 

Case 5 A 27 yeai old Korean Marine hit by grenade fiagments sustained 
w.onnc b 1 'SHt aim, right lowei extiemity’ and light flank Patient xxas sent to 
this hospital by lielicoptei 

Examination rexealed patient to be m shock, blood piessme 00/20, pulse 90 
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and very thready; wounds of right upper arm, right knee, and right jnfero- 
lateral chest. The abdomen was rigid and tender. The urine was grossly bloody. 

The patient was given blood on admission to combat shock. When his condi¬ 
tion peimitted, patient was taken to the operating room and explored through 
a right thoraco-abdominal incision. The right chest was emptied of blood; a 
small wound of the lower lobe of right lung needed no suturing as it had sealed. 
A small perforation was present in the right leaf of diaphragm. The right lobe 
of the liver had a laceration about 7 cm. long extending from the superior to 
inferior surface. This was sutured interruptedly with ribbon catgut. There was 
a retroperitoneal hemorrhage in the region of the right kidnejn Exploration of 
this area revealed a through and through perforation of the upper pole of the 
right kidney. This was repaired by mattress sutures taken over a piece of muscle. 
Penicillin, 300,000 units and 0.5 gm. streptomycin were placed in the chest. 
Drains were placed retroperitoneally and under liver. A tube was left in the 
chest. Closure was carried out in the usual manner. The other wounds were 
debrided. 

Postoperatively, the patient did well. He voided clear urine on the third post¬ 
operative day. The thorocostomy tube was removed on the third day. All drains 
were removed ten days postoperative. Cystoscopy was performed 25 days 
postoperative and retrograde studies were carried out. The right kidney ap¬ 
peared normal with good function. The patient was evacuated for further con¬ 
valescence. 

Type 111. Injuries of kidney necessitating nephrectomy. A policy of conserva¬ 
tism was carried out with regard to nephrectomy for the treatment of kidney 
injuries. The conservation of renal tissue was of prime consideration in every 
case of severe kidney injury. In cases where kidney injury was observed, the 
presence of the contralateral kidney was always checked; in this manner it 
was possible to estimate whether or not that kidney was normal in size and 
consistency. In this series, nephrectomy was carried out in those cases in which 
the kidney was damaged beyond repair, and where it was necessary to tie off 
the renal pedicle to stop the hemorrhage. There was no difficulty in determining 
whether a kidney was beyond repair. In these cases the kidney was severely 
lacerated, enclosed in a massive hematoma, and was bleeding profusely. 

It will be seen that the cases to be presented below are all surgical emergen¬ 
cies. Shock was present in almost every case, as was gross hematuria and the 
findings of an acute abdomen. In four of the five cases there was associated 
injury to other abdominal viscera; in one there was associated injury to intra- 
thoracic viscera. A retroperitoneal mass was present in every case but could not 
be palpated because of the extremely rigid abdomen. These patients invariably 
received blood at a medical company before reaching this hospital. 

Diagnostic studies were unnecessary in these cases as they were treated as 
emergencies. Exploratory procedures were carried out as soon as patient’s con¬ 
dition would permit. 

Case 6: A 22 year old Marine hit by enemy grenade fragments sustained 
wounds of the right flank and bridge of nose. Upon arrival, his blood pressure 
was 80/60. His abdomen was rigid, urine was grossly bloody, and he was bleed- 
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jng profusely from a wound of Ms face. The patient was in coma, and his condi¬ 
tion was critical. After receiving two pints of blood, his pressure rose to 92/(18. 
An abdominal exploratory was carried out through a right rectus incision. The 
peritoneal cavity was full of blood. The hepatic flexure of colon was raggedly 
lacerated. A massive retroperitoneal hematoma was present on the right. The 
retroperitoneal wall was incised and renal area exposed. The right kidney was 
enclosed in the hematoma. The kidney was found split in its central portion. 
In attempting to further visualize kidney, a profuse hemorrhage was started. 
After clamping the pedicle, the hemorrhage was controlled. The pedicle was cut 
and tied, and the kidney removed; however, the blood pressure had dropped 
once more and patient expired on the operating table. 

Postmortem examination revealed, in addition to the aforementioned findings, 
a lacerated right cerebral hemisphere caused by the missile which entered 
through the nose and lodged in the occipital bone after traversing the brain. 

Case 7: A 19 year old private, USA, hit by enemy shrapnel sustained wound 
of the right side of the abdomen in the region of the mid flank. The wound of 
exit was posterior to wound of entrance. Examination of abdomen revealed it 
to be rigid and tender throughout. A cathclerizcd urine specimen was grossly 
bloody. Stomach aspirations were negative. X-ray revealed a large metallic for¬ 
eign body lodged in the anterior abdominal wall, and the wound of entrance to 
be posterior. The patient received 3 units of whole blood. The blood pressure 
was 120/70 at the time of surgery; he had been in shock when he was received by 
the forward medical company. The patient was brought to the ship by helicop¬ 
ter in satisfactory condition. 

The patient was explored through a right rectus incision. Blood and fecal 
material welled up from within the peritoneal cavity. A large rent was seen in 
the retroperitoneal wall on the right. There was a profuse hemorrhage coming 
from the retroperitoneal space. The kidney was isolated and pedicle clamped 
and tied. The kidney was then removed. Its upper half was found split. A small 
laceration in the right lobe of the liver was repaired with ribbon catgut sutures. 
A perforation of the hepatic flexure of colon was repaired and an ascending co¬ 
lostomy was carried out, between Kochcr clamps, in the center of the abdominal 
incision. The metallic foreign body was removed. Wide debridement and drain¬ 
age of the retroperitoneal space and peritoneal cavity was carried out. 

Ihe patient tolerated surgery well. IBs postoperative condition was satis¬ 
factory. Prognosis is excellent. 

Case 8: A 22 year old corporal, USMC, shot by sniper sustained bullet wounds 
of right chest and abdomen. The bullet entered at the level of the ninth rib 
anteriorly; exit was at the level of the twelfth rib posteriorly. The patient had 
no dyspnea or cough. The right side of the abdomen was extremely tender. 

icre was muscle guarding and abdominal rigidity throughout. Voided urine 
was grossly bloody. 

The patient was taken to a forward medical company in shock. He was given 
pints of blood and antibiotics. X-ray studies revealed the right diaphragm 
o e slightly higher than normal. He was sent here by helicopter. Upon ad¬ 
mission, the blood pressure was 130/70. 
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and very thready; wounds of right upper arm, right knee, and right infero- 
lateral chest. The abdomen was rigid and tender. The urine was grossly bloody. 

The patient was given blood on admission to combat shock. When his condi¬ 
tion permitted, patient was taken to the operating room and explored through 
a right thoraco-abdominal incision. The right chest was emptied of blood; a 
small wound of the lower lobe of right lung needed no suturing as it had sealed. 
A small perforation was present in the right leaf of diaphragm. The right lobe 
of the liver had a laceration about 7 cm. long extending from the superior to 
inferior surface. This was sutured interruptedly with ribbon catgut. There was 
a retroperitoneal hemorrhage in the region of the right kidney. Exploration of 
this area revealed a through and through perforation of the upper pole of the 
right kidney. This was repaired by mattress sutures taken over a piece of muscle. 
Penicillin, 300,000 units and 0.5 gm. streptomycin were placed in the chest. 
Drains were placed retroperitoneally and under liver. A tube was left in the 
chest. Closure was carried out in the usual manner. The other wounds were 
debrided. 

Postoperatively, the patient did well. He voided clear urine on the third post¬ 
operative day. The thorocostomy tube was removed on the third day. All drains 
were removed ten days postoperative. Cystoscopy was performed 25 days 
postoperative and retrograde studies were carried out. The right kidney ap¬ 
peared normal with good function. The patient was evacuated for further con¬ 
valescence. 

Type III. Injuries of kidney necessitating nephrectomy. A policy of conserva¬ 
tism was carried out with regard to nephrectomy for the treatment of kidney 
injuries. The conservation of renal tissue was of prime consideration in every 
case of severe kidney injury. In cases where kidney injury was observed, the 
presence of the contralateral kidney was always checked; in this manner it 
was possible to estimate whether or not that kidney was normal in size and 
consistencjn In this series, nephrectomy was carried out in those cases in which 
the kidney was damaged beyond repair, and where it was necessary to tie off 
the renal pedicle to stop the hemorrhage. There was no difficulty in determining 
whether a kidney was beyond repair. In these cases the kidney was severely 
lacerated, enclosed in a massive hematoma, and was bleeding profusely. 

It will be seen that the cases to be presented below are all surgical emergen¬ 
cies. Shock was present in almost every case, as was gross hematuria and the 
findings of an acute abdomen. In four of the five cases there was associated 
injury to other abdominal viscera; in one there was associated injury to intra- 
thoracic viscera. A retroperitoneal mass was present in every case but could not 
be palpated because of the extremely rigid abdomen. These patients invariably 
received blood at a medical company before reaching this hospital. 

Diagnostic studies were unnecessary in these cases as they were treated as 
emergencies. Exploratory procedures were carried out as soon as patient’s con¬ 
dition would permit. 

Case 6: A 22 year old Marine hit by enemy grenade fragments sustained 
wounds of the right flank and bridge of nose. Upon arrival, his blood pressure 
was 80/60. His abdomen was rigid, urine was grossly bloody, and he was bleed- 
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U1 gprofusely from a wound of his fate The patient was m coma, and Ins condi¬ 
tion w is critical Aftci rescuing two pints of Wood, his pressure rose to 02/GS 
An abdominal exploratory was earned out through a right rectus incision The 
peritoneal canty was full of blood The hepatic ilcxnie of colon was laggedly 
lacerated A massive rctiopcritoneal hematoma was present on the light The 
retroperitoneal wall was incised and renal area exposed 'Jhe light kidney was 
enclosed m the hemnlomn The kidney was found split in its central portion 
In attempting to fuither xisuah/c kidney, a piofuxc hemoirhage was started 
After clamping the pedicle, the hemoirhage was controlled ’1 ho pedicle was cut 
and tied, and the kidney removed, however, the blood pressure had dropped 
once more and patient expired on the operating table 
Postmortem examination levealcd, in addition to the aforementioned findings, 
a lacerated right cerebral hemisphere caused by the missile which cntcied 
thiough the nose and lodged in the occipital hone after traversing the brain 
Case 7 A 19 jcir old ptivate, USV, hit by enemy shrapnel sustained wound 
of the right side of the abdomen in the region of the mid flank The wound of 
exit was posterior to wound of entrance Examination of abdomen revealed it 
to be rigid and tender thioughout A catheteu/ed urine specimen was grosslv 
bloody Stomacli aspirations were negative X-iny revealed a large metallic for¬ 
eign body lodged in the nnteiior abdominal wall, and the wound of entrance to 
be posterior Hie patient received 3 units of whole blood 'Jhe blood picxsuic 
was 120/70 at the time of sutgerv, lie had been ill shock when he was leccivcd by 
the forward medical company Hie piticnt was brought to the ship by helicop¬ 
ter in satisfactory condition 

The patient was explored thiough a light rectus incision Blood and fecal 
material welled up fionv within the pcutoneal cavitv A Inrgc rent was seen in 
the rctiopcritoneal wall on the light Time was a piofuse hemoirhage coming 
from the retropentoiieal spice The kidney' was isolated and pedicle clumped 
and tied The kidney was then removed Its uppci half was found split A small 
laceiation in the light lobe of the liv or was repnned with iibhon catgut sutmes 
A pciforation of the hepatic flexure of colon was repaired and an ascending co¬ 
lostomy was carried out, between Ixochei clamps, in the rentei of the abdominal 
incision The metallic foreign bodv wasiemoved IVide debridement and dimil¬ 
age of the retiopentoneal space and pcutoneal cavity was earned out 

The patient toleiated suigeiy well IBs postoperative condition was satis¬ 
factory Prognosis is excellent 

CaseS A22ycai old coipoial, USMC, shot by sniper sustained bullet wounds 
°f right chest and abdomen The bullet entered at the level of the ninth nb 
anteuorly, exit was at the level of the twelfth rib posterioily' The patient had 
no dyspnea or cough The light side of the abdomen was exticmely- tcndei 
there was muscle gumding and abdominal rigidity throughout Voided mine 
" as grossly bloody 

Hie patient was taken to a foiwftrd medical company m shock He was given 
« Pmfs of blood and antibiotics X-iay studies lovealed the right diapluagm 
0 ,e & hghtly highei than norma! lie was sent hcie by helicopter Upon ad¬ 
mission, the blood piessuic was 130/70 
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Through a right thoraco-abdominal incision the right chest, abdomen and 
retroperitoneal space were explored. There was a small hole in the lower lobe of 
the right lung which had sealed. A small hole was present in the right leaf of the 
diaphragm. This was sealed. A large laceration splitting the right lobe of liver 
was sutured interruptedly with ribbon catgut. There was a massive retroperi¬ 
toneal hematoma surrounding and including the right kidney. There was a large 
stellate laceration of the central portion of right kidney. The renal pedicle was 
isolated, clamped, cut and tied. The right kidney was removed. The retroperi¬ 
toneal space and bed of the liver were drained. The thoraco-abdominal incision 
was closed in the usual manner. 

The postoperative course was uneventful except for beginning wound de¬ 
hiscence in the upper portion of abdominal incision. This was closed with steel 
retention sutures under local anesthesia. Recovery is now progressing favorably 
at a hospital in the U.S.A. 

Case 9: A 20 year old Korean Marine hit by mortar fragments sustained mul¬ 
tiple wounds of the right side of the abdomen, extremities and left flank. His 
entire abdomen was tender and rigid. The urine was grossly bloody. 

The patient was explored through a right rectus incision. No pathological 
process was noted in the right side of abdomen. Blood was seen coming from the 
left upper quadrant. A left transverse incision was carried out in addition. A 
lacerated spleen was found and removed The left retroperitoneal area was ex¬ 
plored as a hematoma was present in that space. The kidney was found to be 
lacerated with bone fragments imbedded in its central portion. The renal cap¬ 
sule was stripped by the hemorrhage. As it was felt that a functional kidney 
could not be salvaged, a left nephrectomy was carried out after first isolating 
the pedicle so it could be clamped, cut and tied. 

The retroperitoneal space was drained through a stab wound. 

Recovery was uneventful. 

Case 10: A 21 year old Korean Marine hit by enemy mortar lire sustained 
wounds of the right upper quadrant of the abdomen and right lower chest. The 
missile entered at level of the eleventh rib and lodged at the level of interspace 
T-10-11. The patient was taken to a forward medical company in shock. He 
was given two units of whole blood and sent to this hospital ship by helicopter. 
Upon examination, his abdomen was rigid with marked right side tenderness. 
The urine was grossly bloody; his chest was clear. X-ray revealed cloudiness of 
the right side of the abdomen and the location of missile at interspace of T-10-11. 

The patient was explored through a right thoraco-abdominal incision. Intra- 
peritoneal organs were unharmed. A massive hematoma filling the entire right 
retroperitoneal space was present. The latter was explored and the right kidney 
was found to be severely lacerated (fig. 1). The pedicle was isolated, clamped, 
and divided. The kidney was removed with surrounding fascia and adherent 
hematoma. Most of the clotted blood was evacuated by the handfuls from the 
retroperitoneal space. The latter was drained through a stab wound. The inci¬ 
sion was closed in the usual fashion after the posterior peritoneal wall was 
sutured. 

The patient did well postoperatively. His prognosis is excellent. 
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Fio. 1. Gross specimen—severely lee ora ted kidney 


Comment: The most important information that can ho gained from the pre¬ 
ceding discussion is that injury to the kidney by a missile will almost, always be 
accompanied by injury to other organs or viscera. It is the unusual case that 
mil have no associated injury. Numerous postoperative eases sent to us from 
the forward medical companies in which the kidney had been damaged had in 
addition associated injury to intrnperitoncal viscera, thoracic viscera or both, 
n view of this, a complete abdominal exploratory is indicated in every case, 
he severity of thoracic injury can usually be determined by clinical findings, 
c lest x-ray and missile course, and appropriate treatment instituted as necessary. 

n upper quadrant injuries of the abdomen where the possibility of liver, 
S P ecu or lung injury exists, a thoraco-abdominal incision was preferred. The in¬ 
cision which afforded the best exposure of kidney and adjacent viscera extended 
10 m legion of umbilicus diagonally upward across the costal cartilages at the 
c'e of 7-8 ribs and into the space between those ribs. The diaphragm was split 
a line of incision. Repair of the liver, splenectomy, suture of lung, 

nephrectomy, and complete abdominal exploratory were easily accomplished 
through such an incision. 


In other types of abdominal injuries, a rectus or para median incision was 
Used for the most part. Occasionally, a transverse abdominal incision was ear¬ 
ned out, but it was not preferred. Renal exploration was carried out transperi- 
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toneally. This has a few advantages over the translumbar approach. The pedicle 
can be isolated very easily. The injured kidney and hematoma need not be dis¬ 
turbed before the pedicle is clamped, and an abdominal exploratory is more 
easily accomplished. 


INJURIES OF THE URETER 

The diagnosis of ureteral injury is usually made after the initial surgery has 
been done. The ureter is not readily seen during exploratory abdominal pro¬ 
cedures unless it is specifically looked for. Ureteral injury then can only be dis¬ 
covered at the time of initial surgery if it is suspected primarily, which necessi¬ 
tates a more through exploration. 

In a badly wounded patient, the course and location of the missile on a plain 
x-ray will be the only clues of a ureteral injury. There may be or may not be 
blood in the urine. If it is suspected that the course of the ureter has been trav¬ 
ersed by the missile, a retroperitoneal exploration should be carried out in that 
area. 

The best and surest method of diagnosis is retrograde urography. This pro¬ 
cedure should be done prior to the initial surgery, provided the patient’s condi¬ 
tion allows such a procedure, and would thereby save the patient a second opera¬ 
tion for the repair of his ureteral injury. 

The treatment of ureteral injury varies with the extent and location of the 
trauma. The preferred treatment of a partial tear of the ureter is ureteral in¬ 
tubation with a 10F or 12F ureterostomy tube. In some of these tears, the tube 
should be brought out with a nephrostomy. In small tears the tube can be coiled 
in the bladder and removed at cystoscopy. The use of a T tube was attempted 
for a partial ureteral tear. This will be commented upon below. 

In complete severance of the ureter, an anastomosis must be carried out if 
the kidney is to be preserved in its normal state. Whether or not this can be done 
depends on how much of the ureter has been injured. If a large section of ureter 
has been injured so that its ends cannot be approximated without undue tension, 
an anastomosis will probably be unsuccessful. The treatment of choice in such a 
case would be nephrectomy, provided the other kidney is normal. 

Severed ends of the ureter can be anastomosed in a number of ways. We pre¬ 
fer an oblique tj^pe of anastomosis, placing fine atraumatic sutures through 
the serosa and muscularis. The anastomosis should be done over a splinting 
catheter, which is left in place for at least 21 days. A nephrostomy should be 
done at the time of anastomosis, both tubes being brought out through the 
same kidney incision. 

Injuries of the lower portion of the ureter can sometimes be treated by a 
ureteroneocystostomy. It is preferable to anastomose the ureter as close to the 
posterior wall of the bladder as possible. An anastomosis into the dome of the 
bladder should be done only if the length of the ureter is such that it can be 
brought down no farther. A splinting catheter should be used in these cases 
also. This can be brought out through the urethra. A Foley catheter inserted 
through the urethra alongside the splinting catheter is a great help in stabilizing 
the latter. 
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Fo\u cases of ureteuil injuries were seen; one of tlie-c wax Heated at muithci 
hospital. Anothci patient was seen m consultation at a Koican hospital seven 
months after the original mjuiy. It will he mentioned in passing and not in¬ 
cluded m the ca--e presentations 

Om first intioduction to uicteral injmy was a Korean soldier who had been 
wounded 7 months prioi to the time he was seen. A utinnry fistula had de\ eloped 
in the left flank. Excietoiy urogram lcvealed the fistulous tract to arise from 
the uietei about 0 cm. below the uieteropehie junction The patient had sus¬ 
tained wounds of the small intestine and ureter. The formei had been repaiied 
hut the lattei icmained unttented. Subsequently a retroperitoneal abscess dc- 
reloped and was drained; otherwise, the patient ietched no treatment for the 
ureteral injury. When asked to sec the patient in a Korean hospital, he was 
bejond the stage in which a uieteial repair could he accomplished. A left nc- 
plucctomy was done tlrcicby cunng his fistula. 

Case 11: A 32 year old Korean was hit by shrapnel sustained wounds of the 
abdomen and extremities. lie was initially oxploicd at a Marine Medical Com¬ 
pany where 13 inches of small intestine were removed, and an end-to-end anas¬ 
tomosis was carried out Ills otlici wounds were dohiided and diessed. Twenty- 
four hours postoperative, his abdomen became distended. A Levine tube was 
inserted which relieved the distention considciahly. The patient was sent to 
this hospital 13 days postoperative. His abdomen was distended with fluid. A 
paracentesis yielded 0050 cc of straw colored fluid lie complained bitterly of 
left flank pain. His left flank was distended and dull to pci mission, A tap of 
that area yielded stiaw colored fluid with a specific giauty of 1.013. Cystoscopy 
was then performed and a lctrogradc pyclogram made (fig. 2). On examin¬ 
ing the bladder, no urine was seen coming from the left ureteral orifice. Clear 
urmc was spurting from the right. A 3F ureteral eathetei was passed 20 cm on 
the light with ease. On the left, obstruction was met at 15 cm. Uiogiaphy le- 
tcaled a pciforation of the meter at that point with extravasation of dye into 
the adjacent area Some dye reached the left kidney which re\ enled model ate 
dilatation of the pelvis and calyces. 

The patient was taken to smgery and operated on tluough a left lumbar in¬ 
cision The uietei was exposed and the tear isolated. As the urctei was not 
completely severed, a T tube was inserted and the rctiopcritoncal space drained. 
The missile which caused the damage was icmoved from the body of the verte¬ 
bra adjacent to the damaged portion of the ureter. 

The postoperative couisc was uneventful and the patient did well and was up 
and about m 3 days Ten days later, the T tube was icmoved Ilowevei, the 
ureter ocutancous fistula thus formed did not heal. The patient was again ex- 
ploied 2 weeks latei through a left lumbat incision and the fistula was isolated 
There was much scar tissue present at the foimei site of injury. Fleeing the 
ureter and removal of the scar tissue required complete severance of the meter. 
An oblique anastomosis around a splinting tube was earned out This tube was 
brought out with a nephrostomy tube The patient did well postoperatively. 
He was evacuated to a Koiean hospital 20 days latei The followup is not 
available. 
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Fig. 2. A, left ureteial cathetei passed to point of injury. Shrapnel seen at site of injuiy. 
B, retrograde ureteropyelogram reveals laceration of ureter with pooling of dye lateial 
to it. 

It is quite possible that proper healing of the ureter would have taken place 
had the T tube been left in place for at least 21 days. 

Case 12: A 19 year old private first class, USMC, hit by fragments from an 
exploding land mine, sustained multiple wounds of the lower extremities, along 
with a compound comminuted fracture of the left tibia. The patient had no 
findings suggestive of abdominal or chest injury at this time. He was taken to 
the operating room where debridement of his wounds was carried out. A Steiman- 
pin was inserted into the left tibia in preparation for an intramedullary nailing 
which was carried out 12 days later. 

Twenty-seven days after the initial injury, the patient experienced a severe 
right lower quadrant abdominal pain which radiated into the right testicle and 
right costovertebral angle. The patient was in agony. Examination revealed 
muscle guarding of the right side of the abdomen with marked tenderness in 
the right costovertebral angle and flank. Urinalysis was normal. It was sus¬ 
pected that patient was having right ureteral colic. An excretory urogram re¬ 
vealed a nonfunctioning right kidney and a normal left kidney. A metallic foreign 
body was tying just lateral to the course of the lower tyj of the right ureter. Cyst¬ 
oscopy was performed. The right ureteral orifice was edematous and the intra¬ 
mural portion of the right ureter was dilated. The tip of the ureteral catheter 
could not be inserted into the orifice of the right ureter. No opaque shadows 
were seen along the course of the right ureter. 

As the right lower quadrant of the abdomen became increasingly tender and 
the patient had no relief from his pain, it was decided to do an exploratory 
laporotomy. He was explored through a right rectus incision. The peritoneal 
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canty was negatin' so the peiitoneum was closed. An cxtiapcritoncal explora¬ 
tion was then earned out by reflecting the peritoneum medially The light ureter 
was dilated and tense in its lower poition Dissection down to meleiovcsical 
junction was earned out There was no stone palpible m the lower metei The 
ureter was then opened and a met end cnthctci inserted An attempt to pass a 
catheter into the bladder was unsui ce-sful ns an obstiuction was piesent m the 
intramural portion of the metei The bladdci was then opened to facilitate 
furtliei exploration The intramuial portion of the uretei was found to be scarred 
and stnetured This was most likely caused by the nfoicmeiitioned missile tiax - 
ersmg this poition of the metei A uieteroneocystostomx was uinied out bv 
means of the “lish-moutb” technique and the bladdci was closed primarily 
Drams were left extrnpeiitoneallv along the pnraxexicnl space 
The patient did well after operation His pain was rehexed and healing xxas 
progressing faxoiablv when lie was transfcned to a Xaxal hospital in Japan 
Comment- The few cases of ureteral injuries seen seixe to emphasize the fact 
that these cases are difficult to lccoginzo initially If the path of the missile had 
been tiaced m ca«e 10, the diagnosis c ould hax e been made and the nijui \ r treated 
initially This is to the patient’s adxantage, as the second procedme is alwitxs 
rondeied difficult bj adhesions, infection, mine in the tissue spires, and the 
-'Weakened condition of (he patient A preopeintixe excietorx urogram m cases 
suspected of uieteial injury is sometimes all that is necessaiy, although the 
recommended procedme is cxstoscopx and letiograde uiography It is well to 
tc emphasize that the injuiy of the meter has to be suspected if it is to be diag¬ 
nosed initially The condition of the patient and the facilities axailablc will de¬ 
termine what should he done to confirm one’s suspic ions of uieteial injuix 

straw un 

A sxmposium of xuu uijuues of the upper minaiy tiact and illustratixe cases 
haxe been presented The incidence of abdominal and chest injuiies liaxc been 
reduced, as compared with Woild War II, ns a icsult of the use of the so called 
armoi-xest ” The imidciuc of postopeiatixe infection with lesultant complica¬ 
tions, as compaied with Woild Wai II, has been ioduccd bj the libeinl use of 
antibiotics after injuiy and opoiation These adxancts, along with the excellent 
treatment gixen the wounded m the foiwmd aid stations, liaxc salxaged matix- 
hxes from the field of battle 
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THE PROBLEM OF PRIMARY MEGALO-URETER 

REED M. NESBIT and JOHN F. WITIIYCOMBE 
F rom the Section of Urology, Department of Surgery, University of Michigan, Ann Arbor,Mich. 

In recent years congenital anomalies of the urinary tract in children are being 
recognized and reported in the literature in increasing numbers. This has resulted 
to a great extent from the wider recognition of the principle that a persistent 
urinary tract infection calls for detailed examination. 

Among these abnormalities dilatation of the ureter, unilateral or bilateral, is 
no longer a rarity. Campbell 1 has classified such dilatations into two groups, 
primary and secondary. A diagnosis of primary megalo-ureter should be con¬ 
fined to those cases in which no mechanical obstruction can be found to account 
for the ureteral dilatation. The term megalo-ureter was first used by Caulk 2 in 
1923 to describe such a deformity in a case in which no obstructive lesion was 
demonstrated and in which the ureteral orifices appeared normal on cystoscopic 
examination. Prior to this, similar ureteral dilatation without apparent cause had 
been noted by other observers (Saintu 3 1896, Fortescue-Brickdale' 1 1905, and 
others). 

The purpose of this paper is to review the results of some methods of treat¬ 
ment used for this condition in the past, and to consider briefly whether the 
operative procedures have yielded significant clinical benefits. It would be tempt¬ 
ing also to discuss the etiology of megalo-ureter, but with the evidence available 
in the cases presented here, any conclusion reached would be largely speculative. 

Before making a diagnosis of primary megalo-ureter it is well to remember its 
rarity. Such a diagnosis was made in only 4 patients admitted to University 
Hospital since 1935: two further cases have been excluded from the present 
study owing to inadequate record of bladder function. Similarly, Campbell 5 
could only find two cases of primary megalo-ureter among several hundred cases 
of dilatation of the ureter. To establish the diagnosis two criteria must be ful¬ 
filled: 


1. DILATATION OF THE URETER 

Ureteral dilatation may lie demonstrated by excretory or retrograde pyelog- 
raphy, or by cystogram if reflux of urine from bladder to affected ureter is 
present. The value of a delayed or voiding cystogram is emphasized, for in some 
cases no sign of reflux is found in early films but is only observed in those made 
after an interval of one-half hour or an hour (Stewart 6 ). 

Presented to the New York Section of the American Urological Association, April 22, 

1 Campbell, M.: Clinical Pediatric Urology. Philadelphia: W. B. Saunders Co., 1951. 

- Caulk, J. R.: The importance of the ureterovesical valve. J. Urol., 9: 315,1923. 

3 Saintu, 0.: Note sur un cas de retention d’urine chez le foetus avec perm6abilit5s du 
canal de l'urethre, J. de Mdd. de Paris, 8: 332,1896. 

< Fortescue-Brickdale, J. M.: A note on congenital dilatation of the ureters. Bristol Med. 
Chir. J., 23 : 231, 1905. 

5 Campbell, M.: Primary megalo-ureter, J. Urol.., 68: 584, 1952. 

e Stewart, C. M.: Delayed cystograms. J. Urol., 70: 588,1953. 
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The diameter of the motor is incieased; this may he unilateral or bilatcial. In 
the present study it has been noted that the cimimfeientinl dilatation is not 
accompanied by commensurate innease in length, and kinking of the uretei is 
not n marked featuie of these cases. A similar observation has been made by 
others (Campbell, 5 Ileplcr 7 , Wurman’), and Ilinmnii* lias eonsideied multiple 
angulation to he indicative of an obstructive etiology. The iciinl pelvis and 
calyces of these patients do not show the degree of dilatation which might be 
expected in the presence of such uicteral deformity 

2. uisnvn ok oiis-i kuction 

Obstruction m the comse of the lowei miliary tract must be excluded. The 
more gross types of obstructive lesion at the lowei end of the uretei 01 at the 
bladder neck should picscnt no didhulty in dcmoustiation. But exclusion of 
obstruction at the blnddci lex cl cannot be regarded as ceitain without caieful 
assessment of vesical function by cystonictric examination and estimation of 
residual urine. Blnddci dysfunction due to neurogenic distmbances may be 
reflected in the uretei, and many leported cases of so-called puniary mcg.ilo- 
urcter would pioperly be excluded from this group if .such full investigation had 
been carried out. 

It is an accepted fact that long standing ureteial infection can produce some 
degree of dilatation of the ureter. With this knowledge it would be desuablc, 
befotc establishing a diagnosis of pnniary megalo-uretcr, to exclude infection ns 
a possible etiological factoi. In the picscnt series of cases, hnwovci, infection is 
an invariable accompaniment of the stasis associated with uicteral dilatation, 
l or this reason it is felt that ca c es with infection should not bo excluded fiom 
this category if the cntcria mentioned aboxc me fulfilled. 

Some observers on this subject have stated that additional entciia me neces¬ 
sary to confirm the diagnosis of piimmy mcgalo-uretci. Campbell lonsideis that 
vesico-ureteral reflux with a lelaxcd immobile uicteral oiifiee is a chaiacteiistic 
finding m this condition Although reflux may bo picscnt, it appeals not to be 
invariably the case; reflux occuncd m only one of the 4 patients presented here 
tease 1) Indeed its absence tends to confirm a diagnosis of piimaiy uicteral 
dilatation provided that an obstructive lesion of the lowei meter has been cx- 
e uded Also, on cystoscopy we are impressed with the noimal appeaianee of the 
ureteral opening in these eases and have obseived patulous orifices m only one 
case 

CASE REPORTS 

Case t An 11 year old gul, S P , was fiist seen m August 1950 Ifci mothei 
gave a lnstoiy that the child was well until two yems old when she had a con- 
xu sionaccompanied by temperatuio of 102F. Dining the eouise of illness, which 
as e a few days, hei doctor found that she had a urinary tiact infection which 
A 109MG0T obstructive diWt itions of upper unnsrv tract m children J A AT. 

s lImnvm n, K ^rv Surgical treatment of mcgalo-ureter J Urol , 61: SS3, 1D40 
Arch Surg 18-i 99 q UCtUG ^Adiourctcril angularity with h\dronephiosis m children 
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responded promptly to treatment with a sulfonamide preparation. This was the 
first attack of many similar episodes which occurred at intervals of three to five 
months and all were accompanied by the presence of pus cells and organisms 
in the urine. Since the age of eight it had become increasingly difficult to control 
the infections and attacks had become prolonged. Her mother stated that she 
appeared to have no difficulty in passing urine at any time. 

The patient was a healthy looking girl of normal size and weight and no gross 
abnormality was found on physical examination. She voided urine with good 
force although 55 cc residual urine was present following micturition and this 
showed 10 to 15 white blood cells and rod shaped organisms when examined 
microscopically. Renal function tests were within normal limits. A cystometro- 
graph was performed at this time and although there was large bladder capacity 
(400 cc) the shape of the curve was normal. Panendoscopy and cystoscopy 
(August 16,1950) revealed a normal bladder with no trabeculationand no vesical 
neck obstruction. Both ureteral orifices were patulous and were easily' catheter- 
ized; on retrograde injection of dye moderate increase in ureteral diameter was 
noted. A cy'stogram revealed the presence of bilateral ureteral reflux. 

At operation on August 18, 1950, the left ureter was exposed throughout its 
length by' a left pararectal incision. It was found to be dilated to three times its 
normal size but showed active peristalsis on stimulation. The dilatation con¬ 
tinued to the point where the ureter entered the bladder. The caliber of the ureter 
was reduced throughout its length by removal of a strip comprising approxi¬ 
mately' two thirds of its circumference as described by Crabtree and also used 
by' Wayman. The lower end of the ureter was then re-implanted into the bladder 
by' a fish-mouth technique. The operation was completed by suprapubic cys¬ 
totomy'. 

The patient made a good recovery' from operation and in view of the ureteral 
reflux her cy'stotomy drainage was maintained to insure continuous and complete 
bladder drainage. However, repeated episodes of urinary tract infection oc¬ 
curred which could be controlled by' various antibiotic agents. A cy'stogram made 
on October 31, 1950, showed that ureteral reflux persisted bilaterally'. Three 
months after operation, following a trial of voiding with the suprapubic tube 
clamped, only a few cubic centimeters of residual urine remained in the bladder 
and her suprapubic drainage tube was removed. The removal of the suprapubic 
tube appeared to lessen the frequency' of attacks of urinary infection, and a 
cy'stogram made one y'ear later demonstrated diminution in reflux on the right 
side but it was still present on the left. Since this time she has continued to make 
very' satisfactory' progress with only one attack of urinary' infection during the 
the past y'ear and recent excretory urograms give evidence of good renal 
function with no hydronephrosis. 

Commentary on case 1: This was the only' case of the series in which ureteral 
reflux was demonstreated preoperatively. It is significant that she was found to 
cany residual urine of 50-100 cc although she was observed to void with an 
uninterrupted and forceful stream with apparent complete emptying of the 
bladder. In view of the normal vesical function it was assumed that this amount 
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of residual urine did in fact represent the volume of reflux. Crabtree 10 lias re¬ 
ported a similar ease in which incompetence of the ureteral valves allowed reflux 
of urine during voiding. 

In this case a period of 3 months’ vesical drainage by cystotomy did not dimin¬ 
ish reflux nor did it improve the degree of mcgalo-ureter on cither side. It. is 
noteworthy that following removal of the suprapubic drainage tube her pyrexia 
subsided and urinary infection markedly improved. A evstogram made 13 months 
after operation revealed only minimal reflux into the lower third of the ureter on 
the right but was still present on the opposite side which had been treated 
surgically. Although the left ureter was poorly visualized in this evstogram the 
x-ray suggested tiiat, the left, ureter was in fact ns dilated ns before operation. 
The last excretory urogram made in August 1052 (two years after operation) 
shows good renal function on both sides with no evidence of hydronephrosis or 
calyceal dilatation. This fact coupled with the satisfactory clinical progress that 
the child is making is strong evidence that little benefit was derived from opera¬ 
tion. It would bo interesting to know the degree of ureteral reflux which may now 
be present, hut the mother is reluctant to bring her child to the hospital for this 


purpose ns she is making such excellent progress. 

Case 2. ,1. 0., a girl, was brought to University Hospital in July 1950, when 4 
years old. She had been well until the age of IS months when her mother noticed 
that she had pain on urination. At this time her doctor found pus cells in the 
urine. Since this first attack she had had four episodes of pyrexia accompanied 
by frequency of micturition every one to two hours and an infected urine. At no 
time was there a history of flank pain or tenderness on palpation in the renal 
areas. Physical examination was negative and tests showed satisfactory renal 
function (blood urea nitrogen 10 mg. per cent; phcnolsulfonphthnlein excretion 
4S per cent in 2 hours). An excretory urogram revealed a severe degree of 
bilateral ureteral dilatation with minimal hydronephrosis on the left.. Xo evidence 
of ureteral reflux was demonstrated in a evstogram. 

At operation on July 28, 1950 the right ureter was found to be approximately 
2 cm. in diameter but showed good peristalsis. The dilatation extended from the 
1 ney to a point approximately one inch from the bladder. At this point the 
ureter was of normal size and through this narrowed portion a Xo. (i ureteral 
cat eter was passed with ease into the bladder. It was therefore felt, that ob- 
s ruction die lower end of the ureter could be confidently excluded. The ureter 
"as etached from the bladder at. the ureterovesical junction and this narrower 
Portion excised. Approximately one-third of the diameter of the ureter was re- 
sec e throughout its length and re-implanted into the bladder by an elliptical 
anastomosis at, a point, above and to the right of the previous ureteral opening. 

C ur< d° r "'as drained by ureterostomy and a cystotomy tube was left, in situ 
uprapubically. A cystogram made 3 months after this operation now showed 
remix on the operated side. 

n October 9, 1950, at a second operation, exposure of the left ureter showed 
O. 1 J^Snrg' C 3 q"! j' : jg 3 ^' c °P ora tion for the relief of mcgalo-uieter. Trans. Amer. Assoc. 
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similar findings to those on the right side. Again no evidence of obstruction could 
be demonstrated at the lower end of the ureter and approximately 4 inches of 
the lower ureter were resected and the free end re-implanted into the bladder by 
elliptical anastomosis. On this side no longitudinal segmental resection was per¬ 
formed. A cystogram made one month following this procedure now revealed that 
reflux was present bilaterally. 

The child made satisfactory progress following these operations and 2 months 
after the second operation the cystotomy tube was removed and the suprapubic 
fistula allowed to close. At this point severe episodes of pyrexia occurred and 
could only be controlled by sustained catheter drainage. From then until the 
present time removal of the indwelling catheter has invariably been accompanied 
by a recurrence of these attacks of pyrexia and flank pain. A recent excretory 
urogram (fig. 1, A) showed satisfactory function although ureteral dilatation 
persists and on cystogram (fig, 1, B) it is seen that she has a severe degree of 
megalo-ureter and hydronephrosis. At no time during the course of this patient’s 
illness and treatment have renal function tests revealed any gross deviation from 
normal. 

Commentary on case 2: In this case, although the dilatation of right ureter 
appeared to be initially improved by operation, the final result and persistence 
of megalo-ureter show thatsurgeiy did little to benefit the child. In fact, ureteral 
reflux which was not present in the original x-rays appeared in cystograms made 
after operation. It is significant that continuous bladder drainage produced no 
improvement in her ureteral dilatation. 

In spite, however, of these abnormalities and a urinary infection from which 
she is seldom free, the child remains surprisingly active and healthy; this fact is 
reflected in the comparatively normal renal function tests. 

This case also illustrates the value of a cystogram in demonstrating the true 
degree of ureteral dilatation. The excretory pyelogram (fig. 1, A) does not suggest 
the gross megalo-ureters which in fact exist, but which are dramatically revealed 
in a cystogram made shortly afterwards (fig. 1, B). 

Case S. A 4 year old girl, L. A., was admitted to hospital in March 1952. For 



Fig. 1. Case 2. A, excretory urogram and B, cystogram 2 years after operation shotting 
recurrence of dilatation of right ureter. Cystogram reveals true degree of ureteral dilatation 
which is not demonstrated in excretory urogram made 2 days previously. 
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two mid a half years she had suffered from recent episodes of high fever, fre¬ 
quency mid pain on micturition. During each of these attacks her urine was found 
to contain pus cells and bacteria, and although initially the infection responded 
rapidly to treatment with sulfa drugs it had recently become refractory tothcrapy. 
At no time had there been any difficulty in initiating micturition. 

On admission, physical examination was negative and she was seen to void 
with a good stream. A catheter specimen of urine examined microscopically 
showed 5 pus cells per high power field, and numerous bacilli which proved on 
culture to be E. coli. The blood urea nitrogen was 17.5 mg. per cent, the plasma 
COj combining power 3S vols. per cent, and scrum chlorides were 103 m/Eq. per 
liter. 

Excretory urograms revealed dilatation of both ureters, with some degree of 
hydronephrosis on the left. The calyces, however, were sharply outlined with no 
loss of “clipping.” A cystogmm showed no evidence of reflux. A normal cysto- 
metrograph and absence of residual urine after voiding suggested good bladder 
function. On cystoscopy and panendoscopy the bladder appeared normal, with 
an adequate vesical neck outlet. No ureterocele or other obstruction was seen 
at either ureteral orifice, through which No. 5 catheters could be passed with ease. 

At operation on March 31,1052, the lower third of the left ureter was exposed 
extrapcritonenlly by a transverse lower abdominal incision. The ureter was 
approximately 2 cm. in diameter throughout its course until, at a point 3 cm. 
from the bladder, the dilatation ceased and the remaining portion of the ureter 
appeared to ho of normal size. Active peristalsis was noted in the dilated portion 
of the ureter. The ureter was divided at its junction with the bladder and flic 
narrowed section removed, together with 3—1 cm. of the dilated portion. The 
remaining ureter was re-implanted into the bladder at a point higher on the 
lateral wall, by elliptical anastomosis. A pathological report of the removed 
portion read as follows: “Dilatation of the ureter with hypertrophy of muscuinris 
and heavy focal collections of lymphocytes in the muscuinris.” 

The patient made a good recovery from operation, hut convalescence was 
complicated by attacks of high temperature and pain and tenderness in tiie left 
costovertebral angle. Vigorous therapy with antibiotic drugs during the next 3 
months was required to control these episodes of infection hut her flank pain 
became progressively more severe. 

A cystogram made at this time revealed reflux of urine on the side of operation, 
>iu it was believed that these symptoms were due to an ascending pyelonephritis, 
oring July 1952 she had persistent pyrexia, her general condition deteriorated 
mi the child became pale and listless. Although studies showed good renal func- 
", urgent treatment was considered necessary to prevent severe renal damage 
al m possible nephrectomy. 

Accordingly, at a second operation on August II, 1952, the left ureter was 
•’dset in its entirety, and replaced by an isolated segment of ileum as reported 
^5 i cLean and Fais 11 following its experimental use in dogs. In view of the 
cognized association of megacolon and ureteral dilatation this procedure was 

*iQ 52 * anC * ^ u ' 8 ’ O' 0‘ : The use of segments of small intestine ns ureters. J. 
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Fig. 2. Case 3. A , injection of radio-opaque dye through nephrostomy tube 3 weeks after 
replacement of left ureter by isolated loop of ileum. B, evstogram demonstrating reflux up 
ileal loop. C, excretory urogram 4 months following use of ileal loop to icplacc left ureter. 

undertaken after x-ray investigation had excluded any intestinal abnormality. At 
a point about IS inches from the ileocaecal valve a loop of ileum and mesentery 
was isolated. This loop was swung across in front of the colon and anastomosed 
to the renal pelvis and bladder, after the removal of the affected ureter. Active 
peristalsis was again observed during the manipulation of the ureter. The opera¬ 
tion was completed by the insertion of a nephrostomy drainage tube. 

Following this surgery the patient’s general condition improved steadily and 
although her urine remained infected she became asyonptomatic and the pain 
and tenderness in the left costovertebral angle subsided. During the first few 
weeks the urine contained varying amounts of mucus from the transplanted 
intestine but this gradually subsided and is now completely absent. 

Two weeks after operation radio-opaque dye injected through the nephrostomy 
tube and observed during fluoroscopic screening was seen to pass rapidly from 
renal pelvis to bladder (fig. 2, .4). A cystogram also made at this time showed 
that reflux occurred up the intestinal loop (fig. 2, B). However, as drainage from 
the renal pelvis was so efficient the nephrostomy tube was removed 21 days after 
operation and the wound healed rapidly. 

The initial satisfactoiy progress that this child made has been maintained 
and when last seen 4 months after operation her urine contained only a few pus 
cells with an occasional bacillus when examined microscopically. 

Commentary on case 3: Several writers on this subject (MacMyn 12 , Hurst and 
Gaymer-Jones 13 , Swenson and associates' 4 and Lewis and Kimbrough 15 ) have 
drawn comparisons between primary megalo-uretcr and congenital megacolon, 

12 MacMvn, D J On dilatation of the ureters and hydionephrosis in childhood. Blit. J. 

Uiol., Is 150,1929 ‘ 

13 Hurst, A F and Gaymer-Jones, J : A case of megalo-uieter due to achalasia of the 
ureterovesical sphinctei. Brit. J. Uiol., 3: 43, 1931. 

14 Swenson, O , MacMahon, Ii. E., Jaques, W E. and Campbell, J. S. A new concept of the 
etiology of megaloureters New Eng J. Med., 246: 41, 1952 

15 Lewis, E. L. and Kimbrough, J. C.: Megalo-uroter New concept in treatment. South. 
Med. J., 45: 171, 1952 
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I'm. 3. (.':ise -I. Uetrogrndc pyolograms (1931) showing bilateral mopala-uretcr. 


ami indeed the two conditions arc comet hues co-existent (Mooto and Lawrence 16 ). 
In this ease and in case 2 it was noted at operation that the dilated portion of 
ureter had inherent contractibility when stimulated and terminated from 2 to -1 
cm. from the ureterovesical junction, these lower few centimeters of ureter 
being of normal size. Such an appearance certainly seems to suggest an analogy 
to (lie dilated and hypertrophic colon proximal to n narrow section of bowel 
which Swenson and others 1 "- ls have shown to he devoid of parasympathetic 
nerve supply in congenital megacolon. Kimbrough' 5 reports encouragingly 
on the results of resection of this uormnl appearing segment of ureter and vesical 
re-implantation of the dilated ureter. It has been our experience, however, that, 
such an operation produced no improvement in the degree of megnlo-ureter in 
the two cases in which it was employed. 

In this case excision of the narrower portion of ureter and re-implantation 
into the bladder allowed ureteral reflux of urine which had not been present 
prior to operation. This appeared to initiate a series of severe episodes of nseend- 
wg infection and pyelonephritis. It is possible that such leflux might ho pre¬ 
vented by allowing a short segment of ureter to lie free in the bladder ns prac¬ 
ticed by Kimbrough who considers that such a procedure is helpful in preventing 
this complication. 

Ifie use of an isolated loop of intestine to replace the ureter undoubtedly 
improved the child’s condition symptomatically and the recurrent episodes of 
Pyelonephritis ceased. Up to the present time the result of this operation appears 
' ef y satisfactory, but a longer period of observation will be necessary before 

,m Evaluation of such a procedure can be made. It may be pertinent to remark 
0111 ® possibilities of such an operation in the treatment of other conditions 
m a ich replacement of a ureter is necessary. 

'-'■ 'iml l.aw rem-e, K. A.: Congenital malformation of tile rectum amt amis. 

& 'Ot>st., 95: 281, 1952. 

cej)tof'cUo?o-• ’ '■ " I.: Hiischsprung’s disease: New con- 

1% T> p o- • aN G * 

Soc. Med.^42-225"l disease: A new concept. Proc. Roy. 
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Case 4 . M. E., an unmarried 33 year old woman, lias been observed at Uni¬ 
versity Hospital since she was nine, when her mother stated that she had had 
episodes of fever accompanied by flank pain since the age of two. Cystoscopy 
revealed an inflamed but otherwise normal appearing right ureteral orifice and 
a normal left ureteral orifice. Catheterization of both ureters was easily per¬ 
formed and there was no evidence of obstruction. The specimens of urine ob¬ 
tained from the ureters were heavily loaded with pus cells and bacilli. Pyelo- 
ureterograms (fig. 3, A and B) made at this time revealed bilateral ureteral 
dilatation but the renal calyceal systems did not show a commensurate degree 
of deformity although hydronephrosis was present. 

At intervals for the next 6 years lavage of both ureters was carried out and 
with this treatment she remained in good health and remarkably free from 
symptoms, and the intervals during which the bladder urine was free from in¬ 
fection became increasingly longer. 



Fig. 4. Case 4. Retrogiade pvelograms (194S). In spite of peisistenco of bilateral megalo- 
ureter, patient's renal function remains good, she lias uninfected mine and is leading an 
active life Xo operation v as performed 

In 1935, however, when the patient was aged 15, severe urinary tract infec¬ 
tion recurred accompanied b} r bilateral flank pain radiating to the lower abdo¬ 
men. It was noted that these bouts of infection coincided with her menstrual 
periods. Owing to the increasing severity of the attacks and their persistent 
association with menstruation, an x-ray sterilization was considered advisable. 
This produced a dramatic amelioration of her urinary symptoms. The improve¬ 
ment was maintained and she was well until 1948 when menstruation re-com¬ 
menced and pain recurred, to be relieved once again when x-raj r therapy ter¬ 
minated her periods. 

Since this time she has remained entirely free from symptoms and has led 
an active and health}"- life as a teacher. It is noteworthy that her urinary tract 
infection w as promptly cleared on the institution of treatment with sulfonamide 
drugs, and has not returned. Her ureterograms made at intervals since 1929 
show that the degree of ureteral dilatation has not material^ changed, nor has 
there been evidence of increasing hydronephrosis (fig. 4). Recent renal function 
tests show that the phenolsulfonphthalein clearance was 58 per cent in 2 hours. 
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Commentary on r.i^c 1. The satisfactory result in tins case fiom conseivalive 
management adds weight to the doubts fast on the value of any surgical mtei- 
ferencc in those cases It must be noted again, how cun, that the dilatation of 
her meters has peisistcd tint hanged thioughout the coui-c of our obsonation 
V further point of interest in this case is the mannei m which the infection 
of the urine seemed to be closely associated with mcnsliuation and was cleared 
In an aitifmal menopause Such an association may faxot the possibility of an 
hormonal factor m the etiology of tins condition In tins lcspcct also the tuu- 
tomical relationship of the uterine mfery to the lowei end of the uretei must 
not he forgotten 

DISCI SS10\ 

At the present time the many theoiies of the cause of pnm.iry megnlo uretei 
are all laigcly conjectural. With so little understood about the etiology it is not 
surprising that varied surgical appioaches to the problem bare been attempted 
It lnd been behe\ cd in the past that suprapubic cystostomy alone bad, in 
some instances, resulted in deciease in the sire of the ureters In the light of 
present knowledge, however, it is probable that Iho-e cases in which impimo¬ 
ment has been noted, were, in fact, not tine primaty megalo-uieters, but cases 
m which faulty vesical function was present Neither suprapubic c\stostomy 
nor continuous bladdci drainage bj catheter has resulted in diminution of 
ureteral dilatation m any of the eases leported line 
Our present investigation has sought nil nnsnci to the question of whothei 
the operative procedures in these eases have yielded signifuant clinical bene¬ 
fits 

Operation in all 3 eases was perfoimed in an elToit to alleviate the following 
conditions, gross bilateral mctcral dilatation, uifei t i on m the urine, and episodes 
of sepsis All three of the cases following operation have shown persistence of the 
ureteral dilatation, and have continued to have infection of the unne Based 
on the stated criteria one is foiced to conclude that lesults hoped foi have not 
been attained 

Compared to these 3 cases the other patient in whom no operation was per- 
ormed also has dilated ureters, but she is clinically well and has been fiee from 

m ection for neaily ten years It appears that she has faied better than the 
otheis 

® ur Present opinion icgaiding the management of such cases would be this: 
e clinician who faces any problem of this sort must focus his attention on 
eve u mg evidence of obstructive uiopathy which might be amenable to surgical 
correction It is only when all such factors are found to bo lacking that a diag¬ 
nosis of primary megalo uretei can be established It seems that lenal function 
n™ a ^' S sur Prismgly good in these cases, and that the prognosis need not be as 
the degiee of ureteral dilatation would at first suggest 
this particulai type of case it might be better to focus our tliera- 
along conseivative antibacterial avenues and be less concerned 
01 Cor rection of uretoial dilatation 
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THE INTRAPSOAS TRANSPLANT OF MEGALO-URETER 

IIJALMAR E. CARLSON 

In congenital megalo-ureter the etiology is as yet unknown but lias been 
described as due to 1) neurogenic causes, 2) obstructive causes, or 3) due to de¬ 
velopmental arrest. Whatever the basic cause may be there is some type of neuro¬ 
muscular dysfunction involved. When the ureters are involved in neuromuscular 
dysfunction usually both ureters are afTected, and usually equally, although I 
have seen a number of cases where only one ureter was involved. Of the 12 cases 
I have seen, few have had any actual obstruction at the ureterovesical orifice 
and catheters can readily be passed. Some cases may have vesical neck con¬ 
tracture or strictures but in most cases there is no such obstruction. 

In the treatment of megalo-ureter ureteral meatotomies prehaps have been of 
some value even though there is no actual stricture. Transurethral resection of 
the vesical neck to facilitate drainage with or without contracture of the bladder 
neck has been reported favorably. Re-implantation of the ureter into the bladder 
to create a large ostium either with or without the pull-through technique has 
been reported to be of value. I have seen some very good results with this method. 
The excision of the redundant ureter, with end-to-end anastomosis and preserva¬ 
tion of the ureterovesical orifice has its advocates. Permanent ureterostomies 
and permanent nephrostomies have been performed. Even with this approach 
the disease is usually although not alwaj's progressive, and death is the end-result 
from pyelonephritis, uremia, hypertension and coronary disease. In an attempt to 
stimulate the emptying of the megalo-ureter I reasoned that perhaps the volun¬ 
tary muscles, if they could be brought into play, might be of some value. In 
some way perhaps then the dysfunction could be overcome or at least arrested. 
The psoas muscle lying along the spine and just beneath the ureter seemed the 
most logical muscle to use, inasmuch as it is accessible from a point above the 
kidney as well as down into the pelvis. The number of cases of megalo-ureter 
seen by the average urologist is not great, and suitable cases are not always 
forthcoming, so I am therefore only able to report on 2 cases in which the ureter 
has been implanted within the psoas muscle; however, I would like to present the 
technique to you since only by observations of several can the procedure be truly 
evaluated. 

The technique of the operation is simple (figs. 1 and 2). The patient is placed 
on his side with the table broken in typical kidney position. The incision is 
extended well into the lower quadrant. Since the patients are children the bladder 
lies relatively high and the juxtamural ureter is therefore not difficult to visualize. 
The dilated ureter with its various tortuosities and adhesions is freed from the 
kidney to the bladder. With the additional length gained from freeing of the 
adhesions it can then be readily transplanted into a trough in the psoas muscle. 
This trough should extend from a point just below the renal pelvis to a point 
just proximal to the bladder, and is made as deep as possible. The psoas muscle 

Read at annual meeting, American Urological Association, St. Louis, Mo. May 14, 1053. 
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Fig, 1. d,uroter is freed from kidney to hlnddnr. H, trough in p«jo is muscle is prepared. 



catgut' n alinost'pJIf'im'n'/'f 1 . 1 J M0 ? 8 muscle with interrupted sutures of chromic 

pexy then done Cn lrt urcttr can be huned. C, psoas fnsem is rlused and fascial nephro- 

nsnn! 1 f!' : ' matC< ! ° VCr th ? urcle1 ' "' ith intenupted chromic catgut mi tines and the 
,‘ SCI ‘Y' lt 1 !l n,n ning catgut sntuic. The perirenal fascia is used to suspend 
>°} o prevent angulation of the metcropelvic junction. 

CASK HEPOItTS 

becauVnf^!'’ 39148 ’ E ' S '.’ “ girI ’ agc(1 1 - vcal > was first seen in January 1949 
history, of Unnary ,ncontmcnt 'C and apparent pain on urination. There was a 
ously correet C T ra0 A l “ ,Wl and vaginaI °P eilil >g at birth and this had been pievi- 
28 loro i o ,° n , , S' llecolo ey service. On cystoscopie examination, January 
relieved her ' a Gr f 'I'dro-uretcrs wete found. Sulfonamides and antibiotics 
year hter YY Pt ° m f' Blootl ehemistl T studies were normal. Approximately one 

s °nie increaserfdilT- b ° r °r’ Y 49, rcehcck retrograde Pydogtams (fig. 3) showed 
Pyeloo-rams mi n /V° n ^ 1 - ureters, and there was still further increase on 
was freed from 2 ~’ 1950 ^ fig ' 0,1 December T 1930, the right ureter 

trough prenared f ° •* m?" t0 tlle pclvic brim and loosely placed in the psoas 
a ftieterand as * ° r 1 ii ^ 1G Ur ^f r was ^ oun< ^ to be approx im at el}- 1 cm. in di- 
than on the ^ US i. y . trllc ’ lt is alwa y s lar ger and more tortuous at operation 
ray. uve interiupted chromic No. 1 catgut sutuies were loosely 



Fig. 4. Case 1. A, pyelogiam 2 months aftei tinnsplnntation of light megalo-uretei into 
psoas muscle B, e\cietory uiogram yeais aftei opeiation 

approximated over the ureter, and the psoas fascia closed with a running sutuie of 
plain catgut. On January 5, 1951, a retrograde pyelogram was made and dimi¬ 
nution in the size of the right ureter was observed. Excietory urograms weie un¬ 
satisfactory because of poor renal function. On March 17, 1953, an excretory 
urogram disclosed some increased dilation of the right ureter (fig. 4). Urine 
examination was negative for albumin and microscopically there were 5 to 8 pus 
cells per high power field. The blood chemistry showed nonprotein nitrogen 
25 per cent, C0 2 42 volume per cent, and chlorides 552 mg. It was my feeling 
that had the ureter been buried in a more satisfactory manner a more peimanent 
result would have been obtained. 

Case 2. M. 42661, B. H., a girl, aged 9 years, was seen because of enuresis. 
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Urine examination showed 10-15 white blood cells per cubic millimeter but it was 
otherwise negative. An excretory urogram taken August 13, 10o*2 showed no 
renal function. Retrograde pyelograms were taken August M, 1052, and bilateral 
hydro-ureters of equal extent were demonstrated (fig. 5). On August 29, 1952, 
an intrapsoas transplant of the left ureter was performed. On this occasion the 
psoas trough was both deeper and more extensive than in the previous case and 
extended from the kidney to within one or two centimeters of the bladder. Sutur¬ 
ing was also more complete and the psoas muscle was tightly rather than loosely 
closed over the ureter. As previously, the ureter was greatly dilated and approxi¬ 
mated 2 cm. in diameter. The psoas fascia was closed after approximating the 
muscle with No. 1 interrupted chromic catgut sutures. The nonprotein nitrogen, 
which had been 51 prior to operation, rose after operation to S3, but 2 weeks 
postoperative^’, on September 13,1952, it was 50 mg. per 100 ec. Blood chemistry 
studies made subsequently have shown some variations but on the last study, 
March 20,1953, the nonprotein nitrogen was 45. Part of this variation no doubt 
can be explained by the mega colon, which was also found. Retrograde pyelo¬ 
grams were made on the operative side October 13,1952, and on March 13,1953, 
an excretory urogram was taken (fig. 0). Fortunately sufficient function was pres¬ 
ent so that the kidneys and ureters could be visualized. The advantages of 
excretory urograms in a study of this type are of great importance. According 
the Department of Roentgenology, there was a definite diminution in the size 
the kidney and ureter on the operated side as compared with the unoperated 
side. 

Both children feel fine. In the first instance it is cxtrcmel 3 r difficult, to secure 
follow-up because of the feeling of well being, and in the second case the sub- 
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Fig. G. A, pyelogrnm G weeks after intrapsons transplant of left megalo-ureter. B, ex¬ 
cretory urogram 6 months after operation. C, retrogiade pyelogiam 6 months after opera¬ 
tion. 1 ), lateial pyelogram showing position of uictcr. 


jective improvement in the child has made the parents so extremely grateful that 
follow-up should be no problem. 


SUMMARY 

A new operation for megalo-ureter is presented consisting of the transplanta¬ 
tion of the dilated ureter into a trough made by splitting the psoas muscle. The 
activity of the psoas muscle in daily living should stimulate the ureter to im¬ 
proved function. 

The trough should be both as deep and as long as possible and should extend 
from the renal pelvis to within one or two centimeters of the bladder. 
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The psoas muscle should be tightly closed over the ureter with interrupted 
sutures of chromic catgut and the psoas fascia approximated. The kidney should 
be suspended to prevent angulation of the ureteropelvic junction. 

Two children, both girls, arc presented with bilateral megalo-urctcrs, each of 
approximately the same grade on either side. In each instance one side was oper¬ 
ated upon and the other side was left ns a control. 

The results of the operation may be regarded to have some merit, although 
conclusive results have yet to be obtained and further cases are needed. 

1S1G Professional Bldg., Kansas City G, Ho. 
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Table 1 —Continued 


CONTRACTION’ 

J RELAXATION 

j BY STIMULATION OF 

ANIMAL 

AUTIIOR1 

DATE 


1 

1 

1 

Dog 

Elliott 

1907 


! 

! Hypogastric 
nerves 


Fagge 

1902 

Base of 
Bladder 


Cat, Dog 

Debaisieux 7 

1912 

1 

| 

j Distal cut end 

| Cat 

Dale 

1906 


I 1 

j hypogastric 
nerves 

1 

1 1 

Langley & Anderson 7 

1894 


! ! 

Dog j 

Hants 

1 

i 1898 


| 1 

Hypogastric 


Dale 

1 1906 


i : 

nerves 

Cat 

Edmunds <fc Itoth 

1920 


i i 

1 

f 

! 

Lewandowsky 

1900 


i I 

1 

Distal cut end I 

Cat 

Barrington 

1915 

Base of i 
Bladder — 

■> Bladder 5 

hypogastric ! 

! 

Elliott ! 

1907 


Cat, Dog 

Langley & Anderson 

1895 


1 1 

i i. 


| 

Anterior roots of J 

i 




J 

lumbar spinal i 

Cat, Dog j 

Langley & Anderson 

1S95 


1 

nerves 

1 




cut ends. Courtade and Guyon (1896) believed that the contraction which 
resulted from excitation of intact hypogastric nerves was solely a reflex phenom¬ 
enon. Elliott (’07), and Griffiths (1894) always sectioned the hypogastric nerves 
and stimulated their distal cut ends to avoid reflex changes. Stewart (1899a, 
1899b) observed no difference in unilateral stimulation of an intact or sectioned 
nerve except that excitation of the former caused a passive bulging on the 
contralateral side. The majority of the workers, among them Kuntz and Sac- 
comanno (’44), and Langley and Anderson (1894, 1895) found no essential 
difference in the response obtained from stimulation of intact nerves or of their 
peripheral cut ends. See table 1. 

Most workers believe that a hypogastric nerve supplies only the corresponding 
side of the bladder. A strictly unilateral response Avas observed by Griffiths 
(1894), and Stewart (1899a), upon excitation of the distal cut end of a hypogas¬ 
tric nerve. See table 1. Sherrington (1892) obtained a similar result folloAving 
stimulation of anterior lumbar roots of spinal nerves. Debaisieux (T2), Mac¬ 
Donald and McCrea (’30), and Langley and Anderson (1894) reported a slight 
contraction on the contralateral side in addition to the usual homolateral re¬ 
sponse. After an extensive review of the literature Gruber (’33) came to the con¬ 
clusion that the bladder response evoked on excitation of the distal cut end of a 
hypogastric nerve Avas limited in its effect to the corresponding half of the auscus 
and affected equally all portions of the detrusor muscle. 

It is apparent that there is need for more precisely determined information 
on the pattern of response evoked by activity of the sympathetic outflow. 
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Prc\ioiisiv, using tlic method devised for measuring the legionnl nativity of the 
bladder (Ifegrc and Ingcrsoll, ’-19), it was found that all regions of the bladder 
participate in the diphasic response following bilateral stimulation of the sym¬ 
pathetic outflow and, in addition, that all portions of the viscus exhibit spon¬ 
taneous activity (Ingcrsoll and Ilcgrc, ’51). The present study was undertaken 
to ascertain the bchaxior of the detrusor muscle in response to unilateral stimula¬ 
tion of hypogastric ncrccs. 


xi in lions 

Adult cats, anesthetized with 20 mg. Dial (Cilia) and 50 mg. chloralosane 
(per kg, i p.), were used. Following a mhhcnlral abdominal incision to expose 
the hypogastric and pelvic liencs the bladder was rotated so that the posterior 
surface was uppermost. On this surface weic placed small squares of white nd- 
hesno paper each hearing a small black spot in its center. The paper squares were 
arranged so as to dix ido this surface into quadrants and segments (fig 1) By 
means of a Cind-kodak Special 10 mm. camera, mounted nbove the bladder, 
photographs were taken at 1 sec. intci vals during (lie course of each observation. 
Subsequently, by projecting (lie film onto .suitable pnpei, measuiements were 
made and the results plotted of the activity taking place pel unit length of 
muscle m each segment during each sec. of obsei vation. In addition, a kymo¬ 
graph record was kept of the total blnddoi response under conditions of constant 
pressure (Ilcgrc and Ingeisoll, '19). A square wave stimulator (Glass) was used 
in all experiments with the instillment set to discharge at a fiequcncy of 20-30 
per sec , a 2 msec, delay and at a duration late of 5 msec. 
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Pig. 2. Bladder responses in cat 2, exp. 11. Unilateral stimulation of a hypogastric nerve 
with all nerves to the bladder intact. Intravesical pressure held constant at 14 cm. water. 

Figures 2-7 are graphic records of muscle activity taking place in each bladder segment 
in response to unilateral stimulation of hypogastric nerves. Each circle represents activity 
taking place during each second of observation. Onset of stimulation coincides with first 
circle of each curve while cessation of stimulation is indicated by an upward pointing arrow 
(except in fig. 7, upper curves, where period of stimulation was 59 see.). A downward point¬ 
ing arrow indicates side of bladder stimulated. A cross-bar through a nerve indicates section 
of that nerve. Insert: kymograph record of each observation, together with the time of 
stimulation. Abbreviations: II, hypogastric nerve; P, pelvic nerve; Al, A2, Bl, etc., blad¬ 
der segments. 

RESULTS 

1. Effect of unilateral stimulation of hypogastric nerves ivilli all nerves to the 
bladder intact. Unilateral stimulation resulted in a prompt diphasic response of 
the detrusor muscle on the corresponding side (figs. 2, 3, 4). The period of initial 
contraction lasted from 8 to 15 sec. and was followed immediately by relaxation 
in the same regions. 

On the contralateral side several types of responses occurred. The one most 
frequently observed was similar to that recorded on the stimulated side. In some 
instances the initial contraction was very brief and was followed by a prolonged 
relaxation (fig. 3, Dl, upper curve; fig. 4, Bl, upper curve). Another type of 
response had a latent period of 1 to 3 sec. before the onset of contraction (fig. 3, 
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1 ig 3. Bladder responses in cut 9. Unilateral si i mill. 'll ion of hypognstiic nerves with all 
nerves to the Bladder intact. Upper curves, closed circles (exp. 1), right iiypogaMne nerve 
stimulated; lower curves, open circles (c.xp. 2), left hypogastric nerve stimulated. Intra- 
veucal pressure held constant at 10 cm. water. 

•'ll, lower curve; fig. 4, Cl, tipper curve mid B2, lower curve). In some regions 
die detrusor muscle relaxed during this period of initial delay (lig. 2, 141; fig- 4, 
C2, upper curve). In the remainder of the responses relaxation of the detrusor 
"'as pronounced and occurred without the usual initial contraction (fig. 3, Cl, 
M, lower curve; fig. 4, Bl, Cl, C2,141, lower curve). 

fihe amount of initial contraction per unit length of muscle, following uni¬ 
lateral stimulation of intact nerves, showed considerable variation. In one ex¬ 
periment (fig. S, C2 No. 11) the average amount of contraction in the homo¬ 
lateral and contralateral halves of the viscus was about equal, while in the other 
Judies in this series (fig. 8) marked differences were evident. In two observa¬ 
tions from cat 9 stimulation of the right hypogastric nerve (C9 No. 1) elicited a 
greater response than when the left nerve was excited (C9 No. 2). Similar studies 
"i eat 4 (C4 No. 2, C4 No. 4) also evoked contrasting reactions. Relaxation with¬ 
out previous contraction was a notable feature on the contralateral side in two of 
wesc bladder studies (C9 No. 2; C4 No. 4). 
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2. Effect of unilateral stimulation of intact hypogastric nerves after section of the 
pelvic nerves. Unilateral stimulation of an intact hypogastric nerve following 
section of the pelvic nerves gave a prompt and unusually vigorous response in all 
regions of the corresponding half of the viscus (fig. 5). On the opposite side similar 
responses were noted in segments Al, Dl, B2, while in the other areas contrac¬ 
tion occurred after a short latent period. The amount of contraction per unit 
length of muscle was considerably greater on the stimulated side than on the 
opposite side (fig. 9, C9 No. 11). 

3. Effect of unilateral stimulation of the distal cut end of a hypogastric nerve with 
the opposite hypogastric nerve intact and with the pelvic nerves sectioned. The re¬ 
sponse on the stimulated side (fig. 6) was a prompt contraction followed by re¬ 
laxation. On the opposite side all portions of the detrusor muscle exhibited an 
initial contraction which was followed by relaxation in the same regions but most 
of the responses were weak or were delayed 1 to 3 sec. 

The average amount of contraction per unit length of muscle was much greater 
on the stimulated side than on the opposite side (fig. 9, C9 No. 13). 
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4 Effect of unilateral stimulation of lhe distal cut end of a hypogastric ncric ruth 
the opposite hijpogaslric nerve and the pelvic ncncs sectioned The two studies 
(% 7) are from the same cat and diffoi from each other only in the side stimii 
lated (nght none, C ( ) No 10, left ncr\c, CO No 10) In both obsenations con¬ 
traction occurred m all homolatctal and m many contralatcial segments This 
response was often delavcd or was preceded by an initial rel ixation on the con¬ 
tralateral side 

The amount of contraction per unit length of muscle following stimulation of 
the distal cut end of the left hypogastric none (fig 0, C9 No 10) was about 
the same on both sides of the bladdei Stimulation of the distal cut end of the 
T) ght hypogastric none (fig 9, C9 No 19), liowevei, evoked a much greater 
contraction on the stimulated side than on the opposite side and, in addition, 
t e overall contiaction was more \igoious when compared to stimulation of 

the left nerve 


DISCUSSION 

Data have been presented showing that unilateral stimulation of hypogastne 
nerves elicited responses, not only on the corresponding side, but on the opposite 




186 


E. H. INGERSOLL, L. L. JONES AND E. S. HEGRE 



Fig. 6. Bladder responses in cat 9, exp. 13. Unilateral stimulation of distal cut end of 
right hypogastric nerve with pelvic nerves sectioned. Left hypogastric nerve intact. Intra¬ 
vesical pressure held constant at 11 cm. water. 

side of the bladder as well. On the stimulated side there always was a reasonably 
prompt contraction of the detrusor muscle which was followed usually by relaxa¬ 
tion in the same regions. No particular area on the stimulated side could be said 
to be more active than anj’- other region. 

On the contralateral side of the viseus unilateral stimulation evoked more 
than one type of response. Slightly over half were similar to those observed on 
the stimulated side. In some regions, especially near the fundus, the contractions 
were of extremely short duration and were usually followed by prolonged relaxa¬ 
tion. Another type of response recorded from the contralateral side had a latent 
period of from 1 to 4 sec. before the onset of contraction. As a rule, the contrac¬ 
tion when it appeared was vigorous and was followed by the customary relaxa¬ 
tion. Sectioning of the nerves and stimulation of their distal cut ends had a 
tendency to delay the onset of contraction. In a few regions the initial contrac¬ 
tion was preceded by a very brief relaxation. In other areas this relaxation per¬ 
sisted throughout the period of stimulation. 

The amount of contraction per unit length of muscle varied within wide limits 
in the same and different bladder studies. In one series of observations from the 
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same cat (C9) stimulation of the right hypogastric lien os regularly elicited a 
greater contraction, in both hahesof the \ isciis, than stimulation of the hjpo- 
gastricncues on the leftside This held true following c\citation of intact nerves 
or of their peripheral cut ends In two studies from anothci cat (C4) similar re¬ 
sults were recorded In all of the studies, irrespcctn e of the side stimulated, the 
aieragc amount of contiaction on the homolateral side alwaj s exceeded, though 
sometimes only slightly, the axernge amount of contraction obtained fiom the 
contralateral side The least lcsponsixc areas m any single obsenation neie al- 
'rajs on the contralateral side, generally along the lateral margin and adjacent 
°'n° r f'mdie portion of the viscus 

One factor which was thought by many workers to influence the amount of 
contraction and subsequent relaxation was the intraxesical pressuic at the onset 
0 stimulation McCrca and MacDonald (’34) regulailj elicited inhibition of 
' csical aetu lty upon stimulation of the hypogaslries at a good level of pressure 
1 hej > as "ell as Mellanby and Pratt (’39), found that when the intravesical 
Pressure was low, bladder contractions were obtained According to the latter 
cstigators, if the pressure was then laised and the same stimulus applied, the 
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SEQUENCE or SEGMENTS CONTRALATERAL SIDE- AI.BI,01,01,62,C2 
SEQUENCE OE SEGMENTS HOVOLATERAL SIDE- BS,C3,A2,B4£4D2 


ALL NERVES INTACT 


Fig. 8. Graphic representation (prepared from data in figs. 2—1) of the amount of con¬ 
traction per unit length of muscle in millimeters in response to unilateral stimulation of 
hypogastric nerves with all nerves to bladder intact. Relaxation following contraction is 
not shown. Regional activity is grouped into homolateral (indicated by upward pointing 
arrow) and contralateral blocks. Sequence of segments in each of blocks is from left to right. 
Abbreviations as before. 

SEQUENCE OF SEGMENTS. CONTRALATERAL S!DE.AI.BI,CI)3I,B2,C2 
SEQUENCE OF SEGMENTS. HOMOLATERAL SIDE■ B3,C3,A2,B4,C4,D2 


• Lolent period In seconds 
■ Controclion 


C9*ll ']■ 


C9#43 /|\ 


p .- ' r P * r Y ■ \ r r ’ r 

Fig 9 Graphic representation, prepared from data in figs. 5-7, of amount of contrac¬ 
tion per unit length of muscle in millimeters following unilateral stimulation of hypogastric 
nerves Relaxation following contraction is not shown. Abbreviations as before. 
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initial contraction obtained was small and the subsequent relaxation large In 
our experiments the amount of picture withiu the bladder seemed to have little 
effect upon the amount of contraction and subsequent iclaxation but we did 
obtain marked differences m the amount of contraction by stimulating diffeient 
sides of the same bladder. In a previous report (llegie and Ingcrsoll, ’49) evi¬ 
dence was advanced to show that the prestimulatorv volume was of greater 
significance than the intraxcsieal pre'snie in determining the amount of con¬ 
traction and resulting relaxation. 

The responses which have been obtained fiom unilateial stimulation of intact 
nerxes and of their distal rut ends indicate a much more extensive bilateral mcr- 
xation of the detrusor muscle than has been suggested heretofore. It is reasonable 
to assume fiom the=e data that all regions of the xiscus arc supplied by each 
hypogastric nerxe. However, the richness of the supply is variable, not only to 
the contralateral side, but to the same side as xx oil. 


SUXIMUIY 

Unilateral stimulation of hypogastric nerx'es always elicited on the coiiespond- 
ingsidcn piompt contraction of all portions of the detrusor muscle which xx-ns 
followed immediately by relaxation in the same regions. 

On the opposite side slightly ox-cr one-half of the responses, following unilat¬ 
eral stimulation of hypogastric nerxes, xxerc similar to those observed on the 
stimulated side. Another group of responses had a latent period of from 1 to -1 
see before the onset of contraction. Sectioning of the nerxes and excitation of 
their distal cut ends had a tendency to lengthen the Intent period. In the re¬ 
mainder of the responses elicited from the contralateral side the initial reaction 
was one of relaxation. In some regions this xxas followed by eontinction and 
subsequent relaxation; in others, relaxation xxas the only response. 

Hie amount of contraction pei unit length of muscle in response to unilateral 
stimulation ydried within xxidc limits in the same and different bladders. Sec- 
honing of the nerves or altering ttie intrax-esienl pressure did not materially 
a ect the result. The ax’erage amount of contraction on the homolatcral side 
a "ays exceeded that obtained from the opposite side The least responsive areas 

m any single obseivation xxerc on tiie contrniatcral side, geneinlly along the 
lateral - 


margin and adjacent to or, xx'ithni, the fundic portion of the bladder. 


esc studies indicate a much more extcnsix’c hilatcial mncivntion of the 
neoi muscle by hypogastnc nerves than has been previously’ suggested. All 
buM 0 ^ ^ 1C k' nt ^ cr '"ere found to be supplied by each Iiy'pognstiic ner\ r e 
io richness of this innervation was quite xauiablo, especially' on the contra¬ 
ct side, near the lateral maigin of the viscus. 
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STRIATED MUSCLE FIBERS OF THE VESICAL KECK 
KIIXEST110IIS, A. KSTJ.V COMARIl ash I. M. RBIN’GOLD 

From the Paraplegia and Pathology Services of the Veterans Administration Hospital at 
lone Bench, California, and the Department of Sargcrg-Uralogg, School of Medicine, 
University of California at Las Angeles 

Previous studies'• 5 dealt with physiologic observations of the vesical neck 
following pudendal nerve anesthesia' and pudendal nerve stimulation. 5 These 
observations were explained on the basis of anatomical findings of intertwining 
smooth and striated muscle fibers at the bladder neck as reported in the litera¬ 
ture.*' 11 ■ *• c ' 7 The purpose of our investigation was to confirm the presence of 

striated fibers in shavings obtained by transurethral resection, to endoseopically 
find their location and to examine them for possible pathological changes. 


rnocinu’KR and itiisui/rs 


Twenty-one patients were investigated. All but one, who had an epidural 
abscess, suffered from traumatic lesions of the spinal cord or cauda equina. 
Fifteen patients had upper motor neuron lesions and six lmd lower motor neuron 
lesions. Of the latter group, two patients had a secondary lower motor lesion 
following a subarachnoid injection of absolute alcohol for the t reatment of skeletal 
spasticity and one had a degenerative lesion of the cord below his original level 
of f-0. Three patients with levels at Co, CO and To, respectively, had incomplete 
lesions, while the rest had physiological or anatomical transect ions. The spinal 
cord level ranged from CO to LI and the age from 19—1-1 years. The time interval 
between injury and vesical neck resection was from six months to two years in 
the majority of cases; four patients underwent surgery between 5 and S years, 
respectively. 

The Stcrn-McCnrthy and Baumrucker instruments were used for resection. 
I he tissue was retrieved from the bladder neck proximally to the verumontanum. 

The strips of resected tissue were submitted to the laboratory in bottles eon- 
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__,Fig. 1. A, section of vesical neck showing surface of transitional epithelium with under¬ 
lying stroma, mildly infiltrated by lymphocytes. In deeper portion of section there are 
bundles of striated muscle, some in close proximity with bands of smooth muscle. B, sec¬ 
tions of striated muscle. Mild interstitial edema and small collection of lymphocytes and 
histiocytes are present. 

taining formalin and labeled according to a clock pattern, the code of which 
was unknown to the pathologist. The strips consisted of from six to approxi¬ 
mately forty segments of grayish pink, irregularly smooth and rubbery tissue, the 
largest segments of which measured 2.0 by 0.5 by 0.5 cm; the amount of tissue 
varied from 1.8 to 5.2 gm. The tissue was embedded in paraffin and stained with 
hematoxylin and eosin; where necessary, special stains were used (Van Gieson, 
Masson, fat). 

Microscopically, the segments of tissue consisted for the most part of fibro- 
muscular (smooth muscle) tissue. Many of these strips showed edema and foci of 
lymphocytes and histiocytes. In segments of vesical neck (fig. 1, A) the mucosa 
consisted of flattened transitional epethelium and the stroma of moderately 
edematous connective tissue mildly infiltrated with lymphocytes. Underlying 
bands of smooth muscle were in close proximity to bundles of striated muscle 
which were lying deep in these strips. In other segments, bundles of striated 
muscle were separated by edema and collections of polymorphonuclear leuko¬ 
cytes, lymphocytes and histiocytes (fig. 1,5). In many areas the striated muscle 
was undergoing degenerative changes and early fibrosis (fig. 2, A). In still other 
segments, bundles of striated muscle were replaced and surrounded by fibrous 
tissue (fig. 2, B ). 
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. Fir, A. degeneration ami mild fibrosis of striated muscle fibers. Artefactual slirink- 
'ag of muscle substanre from sareolemma. It, bundles of atropliic striated muscle sur¬ 
rounded lir bauds of replacement fibrous tissue. 


In all 1 ut two instance!., striated fibers were demonstiatcd in the shavings of 
the anterior lip between 3 and 9 o’eloek, while the posterior lip contained only 
smooth muscle fitters. 


Jhe clinical results of mictuiition of the 13 patients with upper motor neuron 
lesions were good in eight and poor in seven cases. In all eight, striated fibers veto 
ound in the anterior lip. Of the 7 cases, five did show evidence of icsccted striated 
ibere while two did not. Pour of these 5 eases had a tcmpoiniy good icsult (C7, 
l'". Tl 1), while the fifth (Tl) never responded to the icseetion. Both eases, 
" b'ssue examination failed to show striated filters, note quadriplegics. 

ic results from resection weie good in all six eases with lower motor neuron 
esions and striated fibcis could be demonstrated in all instances. 


DISCUSSION 

Anatomical descriptions of extension of stiiatcd fibeis to the vesical neck ate 
inPlo V * n 1899, Wesson 4 *■> in 1920 and 1930, Young and Wesson 6 

a Ar °y AfcCtea 5 in 1920 and Elliot, 7 in 1932. These investigations, based 
a gross and microscopic examinations of adult and embryologic specimens, 
e ] 1Ca *° *hat striated fibers of the urethral sphincter mingle with smooth fibers 
tion° 1 ° an * er ' 01 ure tlnal mucosa and contiibute to the foimation of a fune- 
have bladdei “sphincter.” It is surprising that stiiated muscle fibers 

ousi 611 ! 01 • 0 ^ oun< ^ ’ n fhc ttansurcthrally lesected tissue. Tiiis tissue was vari- 
fibro' b y authors as: “fibromuscuiar prostatic hyperplasia,” 8 “adeno- 

ma ous hyperplasia, inflammatory muscle, smooth muscle,” 9 “hypcrtiophy 

Unnxrv retpJi.n *’ ^ a rncy, J. F. and De Rosa, F. P.: Transurethral resection for relief of 
> Emmett t t P, atlents with neurologic lesions J. Urol., 63: 30S1-31S, 1030. 
the final ^ ers ’ an ^ Anderson, R. E. * Statistical and analytic review of 

0 transurethral resection for cord bladder. J. Uio!., 66: 36-59, 1951. 
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of muscle, fibrosis,” 10 "hyperplasia of muscle and inflammatory, adenofibrom- 
atous hyperplasia,” 11 and as “fibromuscular tissue, round cell infiltration in 
fibrous tissue.” 12 The failure to mention striated muscles in the shavings is the 
more astounding as most authors recommend resection along the entire circum¬ 
ference 10 ’ 13 ' 14 ' 15 ' I6 ’ 17 and very few restrict their resection to a small localized 
area of the bladder neck. 18 ' 19 Some authors, 8 - 14 • 20 ’ 21 however, have intentionally 
attacked the external urethral sphincter distally to the verumontanum by exci¬ 
sion or electrofulguration, a procedure which, though purposeful and successful, 
differs anatomically from our operation. 

The recognition of the physiologic significance of an external bladder “sphiuc- 
ter” 22 ’ 23 ■ 24 led consequently to the endeavor to differentiate malinnervation of 
this “sphincter” from structural contracture by means of pudendal nerve anes¬ 
thesia. 1 The previous observation of contraction of the vesical neck on stimulation 
of the pudendal nerve 2 finds further corroboration by demonstration of striated 
muscle fibers in the presented slides and confirms the veracity of a hypothesis 
which was based upon the work done by others. 3 ’ 4n • b • 5 • 6 These fibers are closer 
to the mucosal surface than suspected. They are of necessity innervated by a 
somatic nerve and consequently the pudendal nerve supplies motorically an area 
which extends through the anterior and lateral aspects of the prostatic urethra 
and includes at least the urethral slope of the anterior vesical lip. 

Thus the theory of micturition of the adult, based upon roentgenologic ob¬ 
servation, 25 receives additional support and the striated urethral sphincter 
cannot be considered to be a mere auxiliary muscle, because its muscular tone is 
significant for the respective condition of the detrusor. Since these structures 
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receixc a reciprocal mnerxation from the same cord segments, l>y somatic and 
autonomic fiboi-s, rc'-peclixelj, the differentc of miituntion between infnnt and 
trained child enn be bettor understood considering tlmt training follows ehrono- 
logicallx other manifestations of m\elini7.ition, eg, walking 
The oldened pathological changes of degeneration, inf] immation and fibrosis 
of the striated fibers liar e.i faitlier reaching functional implication because of the 
intimate pioximitx between striated and smooth muscles Fibrosis leads 
ctentualh to structural (ontrmtuie of the \esical neck, which can be eoireeted 
hj n tenotomx-hke proceduie, in somcrases, especi illy with lower motor neuron 
lesion, ns little as 0 5 gnt of tissue will, if remoxed, make the difieicncc between 
retention and xouling Itadic.il transurethral resections with remoral of large 
amounts of tissue (more thin oO gin ) are unnccessarj in patients with spinal 


cord injuries, since tlie-c mdiriduals hare notonouslj small jnostates (except 
older men with prctrnuinutic prostatic enlargement) and since it is the resieal 
neck rather than the prostate which causes the bladder imbalance 
In nnaljzing the results of our treatment in these twentr-one patients, the 
instability of a cord bladder 1 ’ is again demonstiatcd in that 1 patients (three 
with lower and one with uppei mntoi neuron lesions) needed le'cction, .5, 0 and 
S jears, rcspcctir elj, after injury 

\swas to be expected accoiding to the rationale of treatment, discussed else¬ 
where, 15 the results were more fnxoiable in the 0 patients with lower motor 
neuron lesions than m the fifteen with upper motor neuron lesions How oxer, the 
continence of patients with lower motor neuron lesions is casilj jeopardized, this 
was the case m one of the six patients aflei the remoxnl of .5 2 gm of tissue from 
the entire circumference It should lie possible to ax old this condition by a gindual 
resection, performed in sex oral sessions 


Of the 7 patients xxitli upper motor neuron lesions, xxlio did not icspond to 
resection, two weic paraplegics and fixe xxerc quadriplegics Rcstoiation of 
adder function in quadriplegics is moie difficult, to nchiex c than m painplegics, 
e 'en auxifimy proceduies fail icadily m these patients, such as pudendal ncuiot- 
or neurotnpsj, because of the absence of xohtional abdominal inessuie oi 
e use of hands, essential for bladder empty mg after the pelx ic floor lias been 
raljzed Pudendal neuiotripsies were done m txxo paiaplegics xxitli good icsults, 
ono quadriplegic with an equixocal result, mictuntion being uniohablc, and 
w another quadriplegic xx ltli a poor 1 esult Tincc other qundnplcgu s underxx ent 
nerxe anesthesia but the result xxas cither equixocal oi the lesion (m 
nen Patlents ) to ° mc °mplete to justify doslructixc surgcij of the pudendal 


ti !' r l PaSt d^Porience during a fix'e year penod with 210 icseetions m 144 pa¬ 
lm ii' aS * au ® ^ lls fhat m many instances a i esection of the pi onnnent posterior 
to icstoie function, this indicates that the structmal contracture 
i a >ned confined to smooth muscles Only when this opeiation fails oi lxhen 
one, r m °^ or Ileuro11 lesions do not respond to pudendal nerxe anesthesia, must 
then aSSUme at ^ I * ,10na l contracture is caused by stiiated fibers, this condition 
requires an extension of the l esection to the antenoi lip Exti eme caution is 
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advisable in cases with lower motor neuron lesions; not to resect too much is 
the rule because these patients, who by virtue of their cord lesions tend to show 
stress incontinence, easily become completely incontinent. Primary complete 
resection around the entire circumference should be the exception rather than the 
rule in patients with cord injuries. 

Why no striated fibers could be recovered in 2 cases from corresponding places 
where they were demonstrated in nineteen instances, is not understood. Explana¬ 
tions such as individual varieties or depth changes of the striated fibers, are 
offered as a mere conjecture. 

The significance of striated fibers at the described location may be of interest 
to the urologist who treats, besides traumatic paraplegics, patients with obstruc¬ 
tive uropathies. Incontinence after resection need not be due to direct trauma of 
the urethral sphincter distally to the verumontanum, but (that muscle) may be 
indirectly weakened by injury of striated fibers during the resection of the an¬ 
terior prostatic commissure. 


SUMMARY 

A systematic histologic examination was done of transurethrally resected 
tissue from the vesical neck of 21 patients with spinal cord lesions. 

This examination showed striated muscle fibers of the anterior circumference 
of the bladder neck and anterior vesical lip in nineteen of the 21 subjects. 

Degeneration, infection and fibrosis were present in these fibers, which are 
located in close proximity to smooth muscle fibers and in shallow relationship 
to the mucosa. 

The literature of anatomical studies is reviewed. 

The significance of the findings is discussed for physiological and pathological 
bladder function. 
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SCHISTOSOMIASIS OF TIIE URINARY BLADDER: WITH 
SERIAL BIOPSIES UNDER THERAPY 

C. DUDLEY MILLER, FRANK I*. RRANCATO, Pli.D. and RUDOLPH 
.1. MUELL1NG, ,ln. 

From the Departments of Urology anti Pathology, U.S.P.If.S. Hospital, Seattle, IVash. 

Cases of parasitism by the diet-ions blood fluke of Bilharz, Schistosoma 
haematobium, lmvo been rarely encountered by physicians practicing in the 
temperate zone. Modern transportation, however, has shortened the distance 
between the ancient endemic foci of this parasite, Egypt and adjacent areas, and 
the rest of the world. It therefore behooves the physicians in noninfectcd areas 
to be aware of this exotic disease and to have some knowledge of 1) its clinical 
and pathologic aspects, 2) diagnostic procedures, and 3) the most effective 
therapeutic measures. 

Some fear has been expressed that this parasite might become endemic in other 
areas. Since its complex life cycle is dependent upon the existence of suitable 
molluscnn hosts, the geographic distribution of S. haematobium is governed by 
the presence of certain nonopcrculntc snails (Bulinus, Physopsis, and possibly 
Lvmnaea) (Bolding; Craig and Faust; Faust, 1039; Mackic, ct nl; Strong), to 
which it is adapted. These genera of snails, for the most part, arc common only 
in southern Europe, Africa, and western Asia; thus the possibility of extension 
of this blood fluke to other regions is somewhat remote. 

Several other aspects of Schistosoma haematobium infection require comment. 
Faust (1939) estimates the life of the adult parasite in the human body at about 
twenty years; moreover, though the adult, parasites may be killed with therapy, 
lo pathologic reaction to the ova continues. The symptoms may bo somewhat 
minimal for years, and the cure rate with the available drugs is not high (Cum¬ 
mings; Faust, 1939). These aspects prompt us to report this case. 

Since the case reported by Peacock and Vocgtlin (1935) is thought to be 
ouhtful by Faust (1939), this apparently represents the first authentic case 
^Ported from the State of Washington. 


CASE UEPOIiT 

11 •’ Cai ' °!d white foreign seaman was admitted to the urological service of 
Hospital, Seattle, Washington on August 22, 1952, complaining 
." a lcial flank pain of 5 months’ duration. The pain radiated to the pubic 
jn^ 10 ' 1 ' during this time, lie had an episode of painless hematuria which subsided 
Prior t" t ' ay - S ^’ clc was no history of injury' or passage of calculi. Eight day's 
his/ ° emission, lie had frequency, urgency' and dysuria which persisted. Past 
had/' . tcve ^ cc ^ Hud the patient was of Greek extraction, born in Egypt, but 
the rCSIt!:t * ' n Australia since childhood. Even though working as a seaman for 
hist^ 3 / ^ J ’ ears ’ Presented no history' of exposure lo infection. The family' 
°0 "as irrelevant. He had the usual childhood diseases with no sequelae and 

Accepted tor publication Juno 25,1953. 
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had been in relatively good health during young adult life. There had been no 
operations or injuries. System review failed to reveal any pertinent information. 

Blood pressure, temperature, pulse and respiration were within normal limits. 
The average weight was 17G pounds, but the weight on admission was 144. Part 
of his weight loss could be explained in that his captain suspected appendicitis 
and withheld solid foods. Except for lower abdominal tenderness on palpation, 
the physical examination was normal. 

Excretory urograms revealed normal-appearing kidneys. No calculi were 
identified. Dye excretion was normal on both sides in 5 minutes. The left pelvis 
showed a somewhat bizarre appearance which was thought to be a normal ana¬ 
tomical variation. There was some dilatation, assuming an “S-shaped curve”, of 
the lower ureter on the left. The dorsal and lumbar vertebrae showed no changes. 

On admission the hemogram was within normal limits. The Kahn Standard was 
negative. The urinalysis was normal. Subsequent microscopic urinalyses showed 
erythrocytes because of cystoscopies and biopsies of the bladder. Culture of the 
urine showed no growth. Three 24-liour urines for acid-fast culture were reported 
as negative on Lowenstein’s, Petragnani’s and cooked blood agar media. Stool 
examinations showed an occasional Giardia lamblia cyst. 

Eosinophil counts of the blood were made during the course of the disease and 
treatment. On September 12, 1952, the white count was S,000/mm. with 1G per 
cent eosinophils. 

Total circulating eosinophil counts* were as follows: 


0/12 

680/mm. 


10/24 

600/mm. 


9/13 


Fuadin 

10/27 

4S1 /mm. 


9/17 

970/inm. 

Fuadin 

10/29 

375/mm. 


9/19 

1054/mm. 

Fuadin 

10/30 

487/mm. 


9/22 

1012/mm. 

Fuadin 

10/31 

544/mm. 


9/24 

900/mm. 

Fuadin 

11/5 

463/mm. 


9/2G 

624/mm. 

Fuadin 

11/7 

500/mm. 


10/1 

875/mm. 

Fuadin 

11/10 

260/mm. 


10/6 

562/mm. 

Fuadin 

11/12 

360/mm. 


10/3 

626/mm. 

Fuadin 

11/14 

218/mm. 


10/8 

745/mm. 

Fuadin 

11/1S 

330/mm. 

(Hetrazan) 

10/10 

533/mm. 

Fuadin 

11/19 

325/mm. 

(Iletrazan) 

10/13 

737/min. 

Fuadin 

11/21 

231/mm. 

(Hetrazan) 

10/15 

581/mm. 

Fuadin 

11/24 

250/mm. 

(Iletrazan) 

10/17 

678/mm. 

Fuadin 

11/26 

330/mm. 

(Hetrazan) 

10/18 


Fuadin 

11/28 

206/mm. 

(Hetrazan) 


Examination of urine for ova and miracidia was negative on September 13, 
when Fuadinf therapy was instituted. Miracidia were seen on only two days, 
September 16 and 17 (fig. 1,A). 

Ova were seen on the two succeeding days, September 18 and 19 (fig. 1, B). 

No parasites were found on September 30, October 2 and 7. A culture of the 
urine on October 2 revealed Escherichia coli. Daily urinalyses from October 14 
through October 23 and October 27 through November 6 failed to demonstrate 
the parasite. Final urinalysis on November 25 was within normal limits. 

* Normal range in this laboratory, 200-300/mm. 

f Winthrop Stearns, 6 per cent stibophen. 
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"ellshnu ’n VU ™ O i.‘-.' la( ’mato!mim lying amidst calcium o\alato crystals. Tciminal spin 
ova (Sent 0 i ’ n J' rae uliun\ appears breaking through shell of ovum. lirst biopsy to sum 


C an.! ,Ior . il . t,ri K connective tissue cells with sparse to moderate infiltrate similar to 

beginninec t la lf 0 uitensc cellular infiltration. E, October 29, 1952, subacute reaction with 
November'ricro'a? 0Vil ' ^ ) ' Kt ' ,lc t terminal spine is seen at upper ccntei. F, final biopsy 
i, Ijo- Mucosa has been desquamated. Lesion progressing to chronic stage. 

; ? n 1952, cystosopy icvcalcd bladder mucosa that appeared to be 

t0 , c m s P°tty areas. These were composed of a small yellow center sur- 
Thc 1 W )y a 9 eal 'ly gray border with a circumferential inflammatory reaction. 

Sch' S t° nS "• Cr0 . su ^ mucosa l and measured 1-2 mm. in diameter, 
the left ° SOrnias ' s " as suspected and a biopsy was taken of one aiea. Although 
from h t r te,al or *9ce was edematous, clear urine was seen flowing freely 
some ova' 9 a ^'°'°gic report from the first biopsy showed no schisto- 
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On September 9, 1952, cystoscopy again disclosed infected mucosa with 
multiple yellow follicles in the posterior and lateral aspects and the base of the 
bladder. A biopsy confirmed the diagnosis of schistosomiasis. Subsequent exam¬ 
ination on October 29, 1952 revealed that the reaction had not completely sub¬ 
sided. The biopsy on this occasion showed Schistosoma present in the bladder 
mucosa. On November 17, cystoscopy showed several areas of reaction still 
present and several small elevated lesions remaining. Biopsy again showed ova. 

When the diagnosis of schistosomiasis of the bladder was made, the patient 
was placed on a course of Fuadin. This consisted of an initial daily intramuscular 
injection of 1.5 cc, 3.5 cc and 5 cc, followed by 5 cc every other day for 16 doses. 
A rest period of 2 weeks ensued. Even though improvement was noted, bilateral 
flank pain persisted. Examinations for ova during the rest period were negative. 
Because of the persistence of symptoms, Hetrazan* therapy was given for two 
weeks. The patient became asymptomatic and was discharged fit for duty to 
rejoin his ship. Adequate follow-up for five to ten years was advised. 

Pathology: The bladder biopsy of August 29 showed mild chronic cystitis. 
There was a slight eosinophil infiltration. 

The subsequent biopsy of September 9 revealed the ova of S. haematobium. 
The ova appeared with distinct terminal spines when the plane of section was 
proper to include this feature. The shell had been folded and retracted by fixation. 
The internal structure was composed of small basophilic nuclei nestled in baso¬ 
philic granular amorphous material. In many instances this had also been 
differentially shrunken by fixation. Occasionally, medium to large cells with a 
vesicular nucleus and a pale eosinophilic, slightly granular cytoplasm with in¬ 
distinct cytoplasmic boundaries were seen to lie immediate!}' inside the shell. 
The presence of these ova had provoked three histologic pictures in the immedi¬ 
ately surrounding tissues: 1) A group of ova lay in proliferating connective tissue 
with a sparse to moderate eosinophil infiltration. This was admixed with mono¬ 
nuclear cells and sparse numbers of neutrophils. The infiltration was quite intense 
immediately surrounding the ova and then became moderate for a small distance. 
An intense ring of infiltrate was seen at the periphery of the reaction (fig. 1, C). 
2) An intense response with necrosis in the center was ringed by a band of pro¬ 
liferating connective tissue cells with a sparse to moderate infiltrate similar to 
the foregoing and an outer ring of intense cellular infiltration (fig. 1, D). Biopsy 
(September 9, 1952), necrotic tuberculoid type of reaction. 3) This type was 
much older. The ova were surrounded by giant cells of the foreign body type and 
lay in little masses in dense fibrous tissue. Cellular infiltration was extremely 
sparse and limited to a few monocytes and lymphocytes. Occasionally, this reac¬ 
tion presented a center of brightly eosinophilic, smudged material. All of these 
reactive foci lay in the submucosa which was edematous and thickened. There 
was a scant infiltration of eosinophils, monocytes and lymphocytes. An associated 
vascular reaction in the small vessels was manifested by slight to moderate 


* Lederle Laboratories Division, American Cyanamide Co., Diethyl Carbamazine 50 
me tablets. Hetrazan was used empirically. Its efficiency cannot be determined since 
improvement was noted during Fuadm therapy. 
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intimal hyperplasia. The adventitia was also active, one vessel presenting an 
adventitial cell in mitosis. The mucosa presented some infiltration with eosino¬ 
phils. 

Resolution of the lesion lmd begun in the biopsy of October 2!) and the in¬ 
tensity of the reaction had quieted markedly (fig. 1, E). The ova were calcifying. 
Some of the ova were completely calcified while others were in early stages with 
remnants of internal structure being seen. Foreign body giant cells were plentiful 
in juxtaposition to the ova. The fibroblastic proliferation was now replaced by 
more mature collagenous tissue. This had served to compress the ova-conlnining 
foci. Only scattered eosinophils were noted. The infiltrate, though sparse, was 
composed of lymphocytes and monocytes. The vascular reaction was subsiding. 
There remained some slight medial thickening and an occasional plump endothe¬ 
lial cell. 

The healed fihrotic stage (fig. 1, /•’) was seen in the last biopsy. At this stage 
the ova appeared to be completely calcified. There was dense fibrosis of the 
submucosa surrounding the masses of calcified ova. A similar reaction was 
present in the areas of muscular involvement. Only a few scattered cells were 
noted; these were predominantly lymphocytes and monocytes. Eosinophils were 
a rarity. One section showed small nests of transitional epithelium beneath the 
surface as though chronic cystitis were developing. 

DISCUSSION 

Ibc patient was referred to this hospital with n diagnosis of urinary calculus. 
The first inkling of his actual disease came from cystoscopy. The cystoscopic 
appearance of this lesion has been termed characteristic (Maker quoted Riba, 
Campbell, and Cummings). Gclfand emphasizes that a normal appearance of a 
’ adder on cystoscopy docs not rule out schistosomiasis and biopsy should be 
one. As the therapy progressed, the eosinophil count decreased. With the known 
Wganes of eosinophil counting, the relative fluctuations are not considered of 
importance. Although the eosinophil count is usually elevated, some cases do 
not show this feature (Goldey; Miller). This patient entered with bilateral flank 
pam.Exeretoryurograms showed an S-shnpcd dilatation in the lower left ureter, 
cma of the lelt ureteral orifice was present on cystoscopy. Gelfand considers 
esc findings significant in patients known to have schistosomiasis. Perhaps this 
a len *- had ureteritis concomitant with cystitis, although retrograde studies 
"ore not done to confirm this. 

of tk MSe ^° n! ’ l * le P aras *tc, it is difficult, to state where the infection 
E | s ® ama n, of Egyptian nativity and Australian residence, occurred. The 
- f 'mfmitely stated that lie had symptoms for only 5 months with one 

„• 10ma turia during that, time. He denied having hematuria at any pre- 
' mus time. 

Hor' C . lmC * inS c ^ larilc teristic ova or miracidia in the urine is diagnostic. 

infcct' l ° r ’ P 0 ' n t s out that 053 people suffering form S. haematobium 

Period 01 " er ° Se0n ■ < ^ meI 'i can Hospital in Tanta, Egypt in a two year 

> 1 ct parasites were not demonstrated in their urine. In our case, no ova 
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or miracidia were seen before therapy was begun and then only on four successive 
days. For this reason cystoscopy and biopsy are probably the most efficient and 
quickest methods for making the diagnosis. In fact, Gclfand and Saycgli recom¬ 
mend that the biopsy material be crushed between two slides and examined under 
subdued light. More than one examination may lie ncccssaiy to establish the 
diagnosis. 

There is some indication in the second biopsy that more than one shower of ova 
had become implanted in the bladder as lesions of different ages were seen. This 
is characteristic of the infection as long as the adult parasites are alive. The biop¬ 
sies themselves show the classic picture of the disease as given in the major texts 
in this field (Belding; Craig and Faust; Faust, 1939; Mackie, et al; Strong). How¬ 
ever, none of the authors gave a time relationship between the stages, either 
with or without treatment. The resolution of the acute lesion to the chronic 
fibrotic t\-pe of reaction is presented. These are oriented in point of time with 
the Fuadin therapy. It is interesting to note that the gradual disappearance of 
eosinophils from the blood was coupled with their disappearance from the tissue. 
The vascular reaction has been thoroughly studied and Belding, quoting Foppish, 
mentions that the penetration of the ova into the tissues is accomplished, in part, 
by pressure and an endothelial and subendothelial reaction in the vessels. The 
reaction of the host tissue to the ova is said to be due, initially’-, to lytic secretions 
from the miracidia within the egg shell (Belding; Faust, 1948). Diffusion explains 
the circular configuration of the lesion in the beginning (Faust, 194S). The sub¬ 
sequent picture is that of a foreign body reaction. Calcification is the usual fate 
of an ovum. Dense fibrosis and contracture wall off the offending foreign matter. 
These lead to dysfunction of the organ in which they are taking place. In this 
regard, an article by Sayegh is most interesting. 

When the diagnosis is made, treatment may be carried out with tartar emetic 
or stibophen (Fuadin). Therapeutic schedules are carried in the major texts 
(Belding; Craig and Faust; Faust, 1939; Mackie, et al; Strong) on this subject. 
The success of therapy may be judged, either bj r finding viable or nonviable ova 
in the urine or bj r biopsy of the bladder showing calcification of the ova and 
resolution of the acute reaction by fibrosis and contracture. Faust (1939) and 
Cummings comment that the relapse rate with Fuadin and tartar emetic is high 
and multiple courses may be necessary. Cummings maintains that a five to ten 
year follow-up is necessary from the standpoint of the infection. The residua 
from infection may not make themselves known for many months or years, 
especially if the infection is light (Miller). 

The existence of potential reservoirs of this disease in our armed forces, 
merchant mariners, foreign seamen and travelers for business and pleasure may 
well present this lesion and its late complications to any of us for diagnosis and 
treatment. 

SUMMARY 

A case of Schistosoma haematobium of the bladder and probably left ureter 
is presented. 
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This is probably the fir&t authentic ease icported from the State of Washington. 
Resolution of tlie lesion under ruachn therapy as repealed hy «onal eystoscopic 
Inopsiei is discussed 

Theustful diagnostic procedures me outlined. 

Ihc necessity of long teun follow-up is indicated. 

The ucr-prcsent piohlcm of schistosomiasis presenting m the United States 
and Canada is noted 
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TUMORS OF THE BLADDER: SURVEY OF 180 PATIENTS 

HENRY R. DRINKER, Jr.* and VINCENT J. O’CONOR 
From the Urological Service of Wesley Memorial Hospital, Chicago, III. 

Many urologists throughout the country are advocating radical surgery for the 
treatment of bladder tumors, regardless of the extent of the tumor or the patho¬ 
logical diagnosis. The reasoning behind a trend to early total cystectomy is based 
on two factors: 1) that the clinician cannot ascertain by clinical judgment whether 
or not a given bladder tumor, regardless of its size, configuration or location, will 
at some later date invade and kill the patient, and 2) that the pathological diag¬ 
nosis is not reliable in determining the tumor’s future growth and behavior. 

The reason for this report is to show by careful investigation and long-term 
patient followup of tumors, which an experienced urologist diagnoses as clinically 
noninvasive, that very satisfactory results are obtained on a conservative sur¬ 
gical management. Total cystectomy and ureteral transplantation must be 
regarded as a very radical, and, in most instances, a debilitating procedure, and 
one which we believe should be reserved for patients with bladder tumors that 
are clinically and pathologically invasive. 

METHOD 

In this study, which includes the investigation of all applicable bladder tumor 
patients at Wesley Memorial Hospital from 1942 to 1952, the initial admission 
chart was carefully scrutinized for all pertinent information, and each additional 
admission chart checked for further helpful data. Next, the office records of these 
patients were thoroughly investigated to check the patient’s status as to re¬ 
currences, treatment and general state of health for the followup. Finally, letters 
were sent to all patients who had not been seen recently to enable us to follow 
through with as complete a survival record as possible. 

Herein we present a summary of the data extracted, with emphasis on survival. 


GENERAL DATA 


Of the two hundred or so case records studied, 180 patients with bladder neo¬ 
plasm were acceptable for this investigation. On a few patients, sufficient informa¬ 
tion was lacking for proper inclusion. Sixty-five per cent of the patients were 
males and 35 per cent females (table 1). The disease developed in the majority 
between 60 and 70 years of age, about one-fourth were between 50 and 60, with 
lessening percentages from those ages down to small numbers in the third and 
ninth decades. The age range table illustrates this spread in percentage form. 

As would be expected, most of the patients (87 per cent) had gross or micro¬ 
scopic hematuria, which most frequently first brought them to the urologist. 
Over half of the cases (55 per cent) had symptoms of bladder irritability such as 
frequency and/or nocturia. Nearly 40 per cent had some degree of pain or burning 


* Assisted by William Price, M.D. 

Accepted for publication September 10, lJod. 
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Number of cases—ISO 


Table 1 
Males—117 (65%) 


Females—63 (35%) 


Age Range 

20-30 

1.3% 

30-40 

5.0% 

40-50 50-60 60-*0 

8.3% 23.5% 12 7% 

70-SO 

14.4% 

80-00 

2.8% 

Complaint*: 

Ilematurin 
Dvsurin 
Flank pain 

. . 87% Frequency & nocturia . 

. 37.7% Suprapubic pain 
. 5.0% Pyuria 

55.5% 

8.3% 

1.0% 

Table 2 


Duration of symptoms when first seen: 

0-3 mo 3-6 mo. ifimo-l jr. 1-2 >75. 

43.0% 9.4% 20.0% 6.0% 

Unknown—5 6% 


2-3 >rs 

G.0% 


3-4 >75 
2 . 0 % 


4-5 >r< 
2 0 % 


G.U tract disease secondary to bladder tumor: Ilvdronephiosis 

Pyelonephritis 

Fistulas 


Ch cr s >TS 
G 0% 


22 % 

3 % 

1 % 


Associated benign prostatic Hyperplasia—33% of males 


oil urination. A much smaller number liatl suprapubic or flank pain, and still 
fewer suffered from pyuria. 

We believe that an important factor in controlling bladder tumors is the 
promptness with which the patient seeks initial diagnosis and treatment and the 
subsequent attention lie gives to his bladder health through frequent oystoscopic 
examination with figuration when necessary (table 2). When first seen, 43 per 
cent, or nearly half of the patients, had experienced the symptoms of bladder 
tumor less than three months. Within one year of onset of symptoms, 09 per cent 
of the patients were under treatment. Tins figure coincides closely with the per¬ 
centage of well-controlled patients, and, though it may be co-incidental, theie 
is more reason to believe that a significant correlation exists. 

Table 2 also shows that 22 per cent of the cases suffered some degi ee of hydro¬ 
nephrosis secondary to the bladder tumor, 5 per cent bad pyelonephritis (uni¬ 
lateral or bilateral) and 1 per cent had icctovesical fistula. As a sidelight we 
determined that 33 per cent of the males, regardless of consideration as to ago, 
had some degree of benign prostatic hyperplasia. This is slightly higher than most 
statistics reveal for men over GO. 


PATHOLOGY 

For several reasons, the pathological data are incomplete, and, at the same 
time, somewhat redundant as regards pathological classification of the tumors. 
In the first place, the followup includes cases back to 1942, at which time patho¬ 
logical diagnoses were far from uniform and clear cut. Secondly, Wesley Memorial 
Hospital has had several pathologists during that period of time. The present 
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Table 3. Pathological types of bladder tumors 



NONINVASIVE 1 

INVASIVE 

TOTAL 

Transitional cell carcinoma .... 

1 30 (30 7%) 

22 (52.4%) 

61 

Transitional cell papilloma with malignant 




change 

! 19 (14.0%) 

2 (4.8%) 

21 

Transitional cell papilloma 

| 16 (12.6%) 

— 

16 

“Benign” papilloma 

! 8 ( 6.3%) 

— 

S 

Bladder polyps (? papilloma) 

1 3(2 3%) 

— 

3 

Papilloma with malignant change 

6 ( 4.9%) 

0 (21.4%) | 

15 

Carcinoma simplex 

3 ( 2.3%) 

3 (7.2%) 

6 

Adenocaicinoma 

1 ( 1.0%) ' 

— 

1 

Mucinous adenocarcinoma 

2 ( 1.5%) 

1 — 

2 

UndifTerented carcinoma 

| 3 ( 2.3%) 

2 (4.7%) 

5 

Squamous cell 



7 


staff - is very adept and accurate in their diagnoses, so that the tissues for the last 
seven years have been more accurately diagnosed. Finally, not in every case was 
a specimen sent for biopsy, though the clinical diagnosis was definite. 

Table 3 illustrates the pathological types. Of 115 clinically diagnosed, non- 
invasive tumors, 105 were biopsied. Thirty per cent were diagnosed transitional 
cell carcinoma, 15 per cent transitional cell papilloma with malignant change, 
and 20 per cent fell into the benign papilloma group, including the transitional 
cell papillomas and bladder polyps. In the clinically invasive group of 41 cases, 
3S were biopsied, and over 50 per cent proved to be transitional cell carcinoma and 
21 per cent were papillomas with malignant change. Finally, there were seven 
cases of squamous cell carcinoma in our series. Of some interest, it is surprising 
that our three cases of adenocarcinoma were clinically noninvasive, and all are 
alive and well at this writing. 


SURVIVAL TOTALS 

Of the 180 cases included in our study, 18 were not included in the survival 
totals because of inadequate followup data. To all patients who had not been 
seen recently, either in the hospital or office, letters of inquiry were written. 
Eighteen persons failed to answer and are not, therefore, included. 

Table 4 is a summary of the status of each patient at this writing without 
regard to length of time followed. Subsequent tables will discuss the length of 
survival. In table 4 we have divided the cases into three groups: 1) clinically non¬ 
invasive tumors as per the initial diagnostic impression; 2) clinically invasive 
tumors when first seen; 3) squamous cell tumors. Furthermore, because there is 
debate as to the validity of open suprapubic coagulation of bladder tumor we 
divided the cases into two additional groups: -1) those treated by transurethra 
coagulation only, and 2) those controlled by suprapubic coagulation with or 
without subsequent transurethral coagulation. The criterion for the type o 
surgical approach teas based on the sire, location and accessibility of the tamo, 
with consideration as to degree of invasiveness. , fvnTls . 

Table 4 shows that of 115 noninvasive tumors, 59 were Heated ) 
urethral coagulation alone (from one to many times, depending upon the number 
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Taiut A Suntial totals 



so or 

ALINF 1 


<?r\ rut 

SIHUVED 


exsra 

j W FCt, 1 


Cl.KBFSCr 

j ST\TIS* 

Nomtuas^c (1 U U) 

r>n 

1 74 »% 

20 3% 

— 

— 

\onmv isne (open surg ) 

j 30 

00 7 % | 

10 s% 

s 3% 

11 2% 

Totals 

1 113 

] os s% 

20 %/b <)% 

2 r,% 

s r,% 

Imastve (T U It) 

11 

— 

M S% 

IS 2 % 

— 

In\ a««n o (open surg) 

30 

j n ■!% 

70 0% 

10 7% 

1 — 

Totals 

41 

, 0 7% 

71 1 %/ 4 S 1 % 

17 2 % 

- 

Squamous cell (T (J It) 

I ] 

- | 

too 0% 

— 

- 

Squ minus cell (open surg ) 

» 

20 0 % 

<50 0 % 

— 

211 0 % 

1 otals 

G 

10 7 % i 

00 0%/Mi 0% 

- 

10 7% 


Sumvnls—18 (letters written, not answered) 


of recurrences) As of tins vvutmg, 71 per cent are n!i\e mid well mid 20 pet tenf 
me dead Of the 50 cases floated by supiapubic cystotomy and coagulation, 01 
pei cent are nine and well, 20 per cent are dead, 11 per cent aie alive but with 
questionable tumor status and 5 per <cnt are still hn\ing severe icdirrcmes In 
summary, of the nonmvnsjvc tumors, nearly 70 pei cent me alive and well and 
onl) 20 per cent mo dead, but, of still greatei impoitanec, as per the second 
figure in the totals undei the deaths column, only (> 0 pei rent actuallj died of 
bladder tumor 

Of interest is the fact that the patients with nonmvnsivc tuinoi show appioM- 
matclj a 70 pei cent alive and well suivival icgmdices of the suigtcal npptoach 
It seems, theiefore, that suprapubic cystotomy does not piomotc the spiead of 
tumor and enables a moie tlioiough eradication of the largei, less accessible 
neoplasms 

Of the -tl cases of invasive bladdei tnmoi, only 11 were Heated solelv bytians- 
uiethial coagulation Of these, 82 pet cent me dead mid 18 pei cent me having 
severe lecuucnces and 13 pei cent arc alive and well In summmy, wo see a dis- 
comagmg picture for those patients diagnosed initially as hnv nig inv nsn e bladder 
tumois Seventy tlnee pei cent arc dead, licailv 30 pei cent of the total having 
died fiom then tumoi Seventeen pei cent mo alive with seveie retuiicnees and 
onlv a scant 10 per cent me ahv c and w ell 

Squamous cell tumois, of which we repoit 0 eases, aie equally diseouiagmg 
Onl} one was treated by lesectoscopic coagulation, and he died of Ins tumoi 
Of o, managed by open smgery, 3 me dead, one is alive and of questionable 
status, and one is well The totals show that two-thnds died of then disease 
and only one patient suivived with good health 

SURVIVAL PERIODS 

Of majoi interest to us m summarizing these case histones is a lecoid of the 
overall suivival period that is, the peaod of time from the date of the patient’s 
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first bladder symptoms to the present time, with determination of their current 
health status. 

As stated previously, all hut 18 patients have been brought up to date in this 
study. They, or their relatives, failed to answer questionnaires ns to their status. 
Tables 5 and (i are constructed to illustrate the number of patients followed for 
each listed time interval and the percentages alive and well, dead, alive with 
severe recurrences, or alive and of questionable status in each time period. 
Further, of those dead, in each column the percentage who definitely died of their 
bladder tumor is listed to the right of the total per cent dead. 

Table a includes the 115 cases of clinically noninvasive bladder tumors. Xoto 
that in the horizontal column marked total -18 cases lived over 5 years, 19 lived 
4 to 5 years, 12 lived 3 to 4 years, IS for 2 to 3 years, 3 survived only G months 
to 1 year, and 1 patient was followed from zero to G months. 

Of the 48 patients who lived over 5 years, many of whom have been followed 
eight to ten years, 77 per cent are alive and well. Only 12.5 per cent arc dead and 
the most remarkable observation is that Hour died of bis bladder tumor. A scant 
10 per cent are of unknown status, though alive. Of the nineteen who have been 
followed four to five years, 70 per cent are alive and well, 30 per cent are dead 
and 50 per cent of them died of their tumor, or 3 patients. Fourteen patients were 
observed three to four years and nearly SO per cent of them are alive and well. 
Not one of this group of patients has died. A small fraction (7 percent) arc having 
severe recurrences and 14 per cent arc of questionable status. Over 05 per cent 
of the 18 patients observed two to three years arc alive and well, 33 per cent are 
dead—50 per cent of their bladder disease. Therefore, of the patients with initially 
noninvasive tumors followed more than two years, about 75 per cent are alive 
and well. 


3he 18 patients in this group seen from one to two years show only 50 per cent 
alive and well, 33 per cent are dead with hnlf of these dead of tumor, and 11 per 
cent of questionable status. Five per cent arc having severe recurrences. 

Apparently, of the 3 patients followed G months to I year, two had patho¬ 
logically invasive tumor, though clinically the tumors appeared noninvasive. 
lhese 2 patients died shortly after their first surgical procedure. 

One patient who was recently' seen at the time of this writing is alive and well, 
l'he summary shown at the bottom of table 5 strikingly points out that only 
1 l’° r cel 't of 115 patients who lived from 6 months to well over 5 y r ears, died of 
their tumor. Therefore, 93 per cent were effectively controlled and GS per cent 
alive and well, as managed by either or both suprapubic and transurethral 

coagulation. 


fable 6 includes an interval breakdown of the 41 patients diagnosed initially' 
as laving invasive bladder tumors. Ten lived over 5 years, and, of these, four 
l 'Ml of their tumor, two me having severe recurrences and three are alive and 
" c I' f°ur who were followed 3 to 4 y'ears, two died of their tumor, one has 
serere recurrences and one is alive and well. Of the 27 patients observed up to 3 
y eais, none are in good health. In the two to three year group, four out of five 
le ail, i one is having severe recurrences. Of 11 who were followed one to two 
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years, the largest single group in the invasive tumor category, 90 per cent ar 
dead, G4 per cent of their tumor. Of 9 patients in the six months to one yea 
group, 78 per cent are dead, but only 22 per cent definitely of cancer. Twenty-tv 
per cent have severe recurrences. Finally, both patients followed less than i 
months died of tumor. 

Table 6 is a discouraging reflection of the results in treating invasive tumor b; 
coagulation. Of 41 patients, only 10 per cent are alive and well; whereas, 7! 
per cent are dead, 50 per cent of their cancer. 

COXCLUSIOXS 

On initial cystoscopic or suprapubic examination of the bladder, the surged 
must determine to the best of his ability' the degree of invasiveness of the tumor 
His judgment should be re-inforeed whenever possible by biopsy and pathologica 
report of degree of invasiveness. 

For those tumors placed in the noninvasive class, suprapubic resection anc 
coagulation or transurethral coagulation alone, depending on size, location anc 
type of tumor, provides adequate therapy with an excellent chance for a lonj 
survival. 

There is no evidence of increased morbidity or spread of the cancer cells by tin 
suprapubic approach and the advantages are numerous. 

Uniformly poor results occur with invasive bladder tumors by the appliec 
methods of conservative surgery and with those cases, which on initial examina 
tion show a moderate to high degree of invasiveness, the advisability of radica 
cystectomy early in the course of the disease, with diversion of the urinarj 
stream to bowel or skin, should be seriously considered. It is possible that sub 
sequent work with radioactive colloids may provide an additional means o 
treating invasive tumors but, as yet, this is in the experimental stage. 

720 X. i\fichigan Ave., Chicago 11, III. 
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leiomyosarcoma or 'i id; brixary bl voder report or a 

ovse 

lioni nr n s\diij{, iiutin s millua iami s l mc-cvht\ 

1 ram J lun/rr Vclcratu t dminittrciticm Ilnipitut , Y a*hullc, Venn 

Ill 1019 wehad the opportunity of treating a patient who had a leiomjosuconia 
oftheuuimr} hladdei This is an infieqtientK encountered Icmou, but ev on moic 
umisu d is a sun iv.tl for longer ill m one join Of flic 2> ca'-es icpoited to date, 
only tyyo lme been nine yyithout te<internes 1 jem follow mg tieatment Ilagei 
and Hunt’s patient yyas “nine and yyell” 1 yeais afler opeiation, and I.ey and 
Bell repoited a case in yyludi they speculated, “the piognosis to he good for 
complete cine m this instance”, although no follow-up yyas pic-cnted Hie 
subject of the following case icport is nine, yyell, and without ieiuriene.es some 
3 years and 3 months following surgical excision of the tumor 


r\si in pout 


PPK, llegistci Xiimbct 1 (>-2(>t>, a 21 jear old Negro, was admitted to the 
Thayer Veterans Administration Hospital on rebumij J, 1019 complaining of 
“bleeding w hen I pass mj wntci ” 

Thiee weeks prior to hospitalization he suffered the insidious onset of djsunn, 
frequency, urgenej, and bilateral uistoyertcbin! angle pain of a dull and con¬ 
stant nature lie was seen at that time bj his family physician yyho picscnbed 
sulfadiazine The symptoms persisted despite this theiapy, and one week Intel 
he began to uimate gross blood foi the first time in his life The bleeding oc- 
uiried tlnoughout the act of micturition and clots weie passed painfull} fiom 
time to time lie denied haying feyci, chills, weight loss, supiapubic pain, m 
creased fatigue, oi a uretlnal discharge during the piescnt illness 
Pertinent past histoiy leyelations were that m 1947 lie was successfully 
treated foi gonococcal uietluitis by penicillin, and that he had had rccuricnt 
episodes similai to the pieseut illness since 1917, but neyer piewouslj com¬ 
plicated hy hematima Because of the unrelenting hematuria he sought hospi¬ 
talization 


On admission to the hospital Ins blood pressme was 120/70, pulse SO, lespna- 
tions 20, temperatuie 98 OF lie was a health} appealing, young Negio m no 
distress The mucous membianes of the oral canty were unusually pale The 
lungs were normal The heait was normal except for a soft S}stohc muimui at 
die base The abdomen was scaphoid, somewhat tense, but yyithout tenderness 
heie were no palpable abdominal oigans oi masses Mild tenderness was 


Present m both costorertebral angles The genitalia yyere normal The prostate 
"as boggy, somewhat tender, and modeutelv enlaiged There yyeie no palpable 
rectal masses and no blood The lemamdci of the physical examination yyas 
"dlnn noimal limits No uiethral secretion yyas obtained b} massage Observa¬ 
tion of the patient voiding confirmed the histoiy of gioss hematuria tlnoughout 
the act 
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Tiie results of the laboratory tests were as follows: hemoglobin 7.5 gm.; red 
blood count 3,500,000; white blood count 11,250; differential white count, 
normal; sickle cell preparation negative for sickling at 24 hours. Urinalysis: 
reaction, acid; specific gravity 1020; albumin4 plus;sugar, negative. Microscopic: 
gross blood; no casts. Staphylococcus aureus was cultured from the urine. The 
phenolsulfonphthalein excretion was 45 per cent in 15 minutes; nonprotein 
nitrogen was 25.9 mg. per cent; sulfadiazine blood level, 0 mg. per cent; Kahn, 
negative. The chest x-ray was normal. An excretory urogram was normal. 
Cystogram revealed some slight flattening of the anterior aspect of the bladder. 
Cystoscopic examination was carried out on February 11, 1949, under local 
anesthesia. An elevated, irregular, ulcerated tumor, approximately 2 cm. in 
diameter was found to involve the anterior bladder wall. The tumor was bi- 
opsied, but on microscopic section neoplastic cells could not be found, rather 
only those inflammatory changes of cystitis. Subsequently on Februaty 1G, 
1949, the cystoscopic examination was repeated under spinal anesthesia. The 
findings were unchanged, though some gross edema had developed in the interim 
about the site of the previous biopsy. What was thought to be a more adequate 
biopsy was taken at this time and the area fulgurated. Once more the microscopic 
sections contained only inflammatory changes and no evidence of tumor. Fol¬ 
lowing cystoscopy, a bimanual examination under spinal anesthesia revealed a 
spherical mass calculated to be about the size of an English walnut, which was 
freely movable and thought to be within the wall of the bladder. The cystograms 
were repeated, and this time more clearly demonstrated the defect in the antero- 
supcrior wall of the bladder (fig. 1). During this period of diagnostic procedures, 
the anemia was corrected by whole blood transfusions despite continuation of 
the bleeding, and the urine became sterile on penicillin therapy. 

On March 7, 1949, under spinal anesthesia, a midline suprapubic approach 
was emplo 3 r ed to explore the bladder. On gaining the prevesical space, an egg¬ 
sized, circumscribed mass was found to be presenting anteriorly from its incor- 



Fjg. 1 . Defect in anterior bladder wall as demonstrated by cystogram 
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poration within the anterior bladder wall. An attempt to dissect the peritoneal 
reflection off the tumor and bladder was fraught with the possibility of entering 
the tumor due to the firm adherence of the peritoneal reflection to the tumor, 
and was, therefore, abandoned. Consequently, the peritoneum was incised in 
such a manner that that portion of peritoneum attached to the tumor was 
undisturbed. The resultant peritoneal defect was closed transversely with a 
continuous catgut suture. The tumor with the attached islet of peritoneum was 
then excised from flic bladder by dividing all layers of tlie bladder with the 
circumscribing incision. Frozen sections showed the tumor to bo n sarcoma. It 
was felt that removal of more tissue about the periphery of the defect might 
improve the prognosis; therefore, a 2 cm. cuff of normal appearing bladder wall 
was excised circumferentially about the defect. The remaining bladder did ap¬ 
pear quite small, but closure of the cystotomy wound about a Maiecot catheter 
did not appreciably alter the trigonal structures. The abdominal wound was 
then closed in the usual manner, after placing a rubber tissue drain in the pre¬ 
vesical space. 

Grossly the specimen consisted of a firm, ovoid tumor mass, <> by 4 by 3.5 cm. 
in size, well contained within the surrounding fascia and fibrous tissue and on 
one surface covered by bladder mucosa. The cut section was composed of pale 
gray, fleshy tissue with rather large areas of yellowish necrosis (fig. 2). 

Microscopically the tumor was fairly well circumscribed, but active invasion 
of the bladder muscle was evident in several sections (fig. 3). The tumor was 
composed of interlacing bundles of spindle cells with plump oval or elongated 
nuclei and rather abundant cytoplasm (fig. -f, A ). The cells composing the tumor 
stained selectively for smooth muscle by Masson’s trichrome method. The more 
peripheral areas were compactly cellular and occasional mitotic figures were 
seen (fig. q, 7i). In the more central portions the cell bundles were edematous 
and large areas of necrosis were present. The blood supply of tlie tumor was by 
endothelial lined sinusoids, surrounded closely by neoplastic cells. 



2 - Cut section of tumor at its greatest diameter. Section consists of whorls of fleshy 
*) tissue with large ureas of yellowish necrosis. 



214 


IX. X. SADLER, H. S. SHELLEY AND J. E. McCAItTY 



P Tig. 3. Upper portion of section leptcsents pre-existing bladder inusculnLure with penin- 
suln extending dowmvaid whieh is surrounded and invaded by tumor. Poition of tumor on 
right is edematous. 



Fig. 4. A, field chosen from actively growing peripheral area to illustiate lather dense 
cellulaiity of tumor and endothelial lined blood sinusoids supplying tumor Mitotic figmc 
is present in center of field. B, higher power of mitotic figure shown in A. 

The postoperative course was uneventful except for the culture of B. cloacae 
from the urine. This infection subsided on sulfasuccidine treatment. The supra¬ 
pubic wound had closed by the fourteenth postoperative day and he was voiding 
without difficulty. The bladder capacity one month postoperative^ was S 
ounces, as determined by the maximum amount of urine the patient could 
retain without undue distress. When the patient returned for the first follow-up 
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risit 1 months postopeiatn eh, ho was complaining of a urethuil discharge mid 
djsuria, but no more bleeding A smcni of the discharge disclosed giam ncgn- 
tne mtiaccllular chploeocu Hip gonoioctal infection was emed bj r penicillin 
and sulfadiazine Lntci, cjstoscopj recealed no eudenec of icuiirenco of the 
tumor and the bladder was constdcied noim ll 
Subsequent!}, tins patient Ins been followed at si\ month intcicals, with no 
ccidcncc of iccuiieme of the ttunoi * 


DISCUSSION 

Due primarily to the compilation of cases of lciomxosnicom i bj Ixietschmer 
and Doerlimg, and Ciane and Tremble, togethei with case reports by Lev 
and Bell, Mnehles, ct al, and Lister and Lund, some of the charac(oustns of 
this unusual turnoi ha\c come to light The signs and semptoms do not donate 
fiom those of the more common bladder neoplasms, hcmatmin being the cardinal 
sign The tumor ocuns m the male three times more fieqiientlv than in the fe- 
mdo It has been seen to nine fioin all paits of the bladder wall, lint usunlK at 
some distance from the trigone, and none has been lepoitcd as being primal-} in 
the trigone If one discounts the case of Mac hies, et al , m which theie was not 
owls svreoma but also a pipillnir carcinoma, there me only 2 eases m the senes 
in which distant metastascs weic dcmonstiated 
Lnfoituimtelv, these tumois mac glow outwnidh and peiiphciallr for a 
considciable time befoie nnncling the nnicosi and causing hematuna, or they 
mac pioduce hematum at an earlier date, ns in oui < ise Thercfoio, the time 
from the onset of hemntuun to tre itinent is not a icitable uitenon of the duiation 
of growth of the tumor Ceitninlj, the sooner dcrunticc ticatment is instituted 
following the onset of symptoms the moio facoiable will he the prognosis 
The fact that this tumor larch metastasizes should make it one of those most 
amenable to local iadical excision and the ocernll lesults should bo impioced 
Wide local remocal is, thcicfoie, the ticatment of choice, whcthci it reciuires 
onlc a segmental cjstectomc, a total cjstcctomj, or a iadical pelcic enscera- 
tion Todaj, with the newer opeiatice techniques and stippoifne measuics, 
khould he able to lengthen the surcnal time of patients with this t}pc of 
mahgnanc}, and possihlj , and we saj this with some trepidation, obtain a cine 


suxnnuc 


V case of leiomyosarcoma of the iniimn blnddei is leported The patient is 
ahee, well, and without recuriencc 3 rears nnd 3 months following surgical 
excision 


Some of the chaiactenstics of this raie bladder neoplasm aie discussed, and 
d is speculated that the surcnal time should be impioced with local iadical 
surgical excision 


D-Un T C x^ a iV en ^ m0VC( t to Camden Ohio in September 1951, inti vc aie indebted lo Dr 
fnr ii 1 "cunnfl and the Uiologj Stag of tlie Cleveland Veterans Administr liion Hospital 
the more recent follow up ex lininations 
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ADDITIONAL DATA 

We have received a report from Dr. A. P. Rhamy of Crile V. A. Hospital, 
Cleveland, Ohio, dated March 25, 1954, staling that a cystoscopic examina¬ 
tion on that date revealed no recurrence of the tumor. 

H. S. S. 
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Pseudomyxoma pcritonaei was first imported by AVolls 1 in ISOo when lie de¬ 
scribed two cases of mxxomatous degeneration of the peritoneum associated 
with mucinous cysts of the oxary. For over tlnee decades this condition of “mu¬ 
cous ascites” was only seen in eases m which an ovaiian lesion with mucoid 
dements was piesenl In 1901, FrunheP leported a case m which a mptuied 
mucotele was found in the appendix of a man. Since then, pseudomyxoma peri- 
tonaei has been described as occurting secondary to mucinous adenocarcinoma 
of the gallbladder, of a caecal diveiticulum or of a lemnant of the omplialomesen- 
teuc duct 3 In the majontv of cases, however, it is associated with a low grade 
pseudomucinous cystaclenocarcinoma of the ox ary, and in most of the icmaining 
cases it is associated with a similar lesion of the appendix 
Hayes and Segal 1 lex lowed the literature on this subject in l!Uo and estab¬ 
lished the fact that tumors arising in a urachal lemnant are usually adenocar¬ 
cinomas and that the majoiity of these arc of the mucinous type Begg 5 lias 
satisfactorily accounted foi this fiom the histologic standpoint hv demonstinting 
that the urachus icpiescnts a division of the onginai cloaca, and its etiboidal 
epithelium has ictamcd the potential foi producing mucin. Loeh,° Iluiwitz, 
Jacobson and Ottenstcin, 1 and otliei authors have leported cases m which a 
mucinous adenocarcinoma aiosc m the uiacbus and invaded the liladdei In a 
cursory rex iew of the hteiatuie, xxe xxeic unable to find a icpoit of a case in which 
pseudomyxoma peritomici was associated with a uiachal cyst The following 
case repiesents such an occuneiuc 
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REPORT OF CASE 

A salesman, aged 65 years, came to the Mayo Clinic on July 31, 1951, because 
of a dull, continuous ache which had been present in the left lower quadrant of 
the abdomen for 0 weeks and had increased gradually in severity. The dull ache 
had been accentuated slightly by constipation, coughing or long automobile 
rides. Defecation or assuming the supine position had afforded some relief. The 
ache was not associated with nausea, diarrhea or other gastro-intestinal symp¬ 
toms. The patient had lost 10 pounds (4.5 kg.) in the preceding year. 

Nocturia had been present for 4 or 5 years, and the patient had had to mic¬ 
turate once or twice each night. Dribbling of urine occasionally had occurred 
after micturition. The patient had had an attack of appendicitis in Jamuuy 1950, 
and appendectomy had been performed at that time. 

Physical examination revealed moderate tenderness to the left of the umbilicus 
and prostatic hypertrophy, grade 2 (on the basis of 1 to 4). The enlarged prostate 
gland felt benign. Rectal examination disclosed small, external and internal 
hemorrhoids. The results of laboratory tests were normal. Roentgenologic ex¬ 
amination of the thorax, colon and lumbar segment of the vertebral column 
did not reveal any abnormality. Excretory urography did not reveal any appar¬ 
ent abnormality of the urinaiy tract, but it did disclose a shadow caused by 
calcification and situated just above the vesical area (fig. 1). This was considered 
suggestive of calcification within an intra-abdominal cyst. 

Because the symptoms subsided almost entirely, the patient was permitted to 
return to his home on August 8, 1951. An anticonstipation diet was prescribed, 
and the patient was advised to return to the clinic if his symptoms persisted. 

The patient returned to the clinic on May 8, 1952. The dull, aching pain had 
shifted to the suprapubic area, and had increased in severity. It had been asso¬ 
ciated with a bearing down sensation. The signs and symptoms of urinary ob¬ 
struction had become more pronounced, and the patient had noted an inter¬ 
ruption of his urinary stream. 



Fig. 1. Crescentic shadow of calcification above vesical area 
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The results of physical examination no re the same ns they had been at the 
time of the previous examination. The results of laboiatoiy tests and roentgeno¬ 
logic examination were normal. The bladder contained 10 ce lesidtml mine 
CulO'-eopy disclosed enlargement of both lateral lobes of the prostate gland 
a Inch appeared to he causing urinary obstruction. 

On May 5, 1952, 32 gm. of prostatic tissue was removed by means of trans¬ 
urethral resection. Pathologic examination of the excised tissue reiealed adeno- 
fihromitous hyperplasia. The suprapubic pain disappeared aftci the operation 
When the patient tins dismissed on June 11, 1952, he mentioned that the dull 
ache m the left loner quadrant of the abdomen had returned This ache npp.u- 
cntli had been overshadowed by the suprapubic discomfort prim to the opeia- 
tion. 

Hie patient again returned to the clinic on December 11, 1952, The pam m 
the left loner quadrant of the abdomen had increased in severity, and the pa¬ 
tient had been able to obtain relief only by lying in the pi one position. lie had 
lost 5 pounds (2 3 kg.) since Ins last xisit to the clinic. 

Phjsical examination revealed that the tenderness still peisisted in the left 
loner quadrant of the abdomen. Palpation did not disclose any abdominal mass 
Laboratory tests did not reveal any abnormality, but loentgenologie examina¬ 
tion of the stomach disclosed a small diaphragmatic hernia. Rocntgenoginphic 
examination of the abdomen did not reveal any change in the ciescentic shadow 
which was noted at the time of the patient’s first xisit to the clinic. 

An exploratory lapaiotomy was performed on December 15, 1952. Mucinous 
material was piesent throughout the peritoneal cavity. Microscopic examination 
°f this material disclosed a mucinous adenoenicinomn, guide 1. A calcified mass, 
"inch measured 4 by 3 cm., amis situated on the anterior abdominal wall ncai 
the dome of the bladder The mass, which appaicntly was a cyst of the uiachus, 
"asremoxed (fig 2). The pathologist icpoilcd that the smgicnl specimen con- 
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Fig. 3. Mucinous adenocarcinoma of urachal cyst (hematoxylin and eosin stain; X 42 ). 

sisted of a multilocular, encapsulated, calcified mass, which was 4 cm. in diam¬ 
eter and contained a mucinous adenocarcinoma, grade 1 (fig. 3). 

In order to exclude the appendix which had been removed elsewhere as the 
primaiy source of the mucinous adenocarcinoma, multiple sections of this organ 
were examined through the courtesy of Dr. R. E. Weland (Cedar Rapids, Iowa). 
There was no evidence of a mucocele or neoplasm being present. 

His postoperative course was uneventful and lie was dismissed from the hos¬ 
pital on December 27, 1952, and returned home on December 30, 1952. Arrange¬ 
ments were made for the patient to receive roentgen therapy to the entire 
abdomen. He was to return to the clinic in three months, at which time the ad¬ 
visability of intraperitoneal administration of radioactive colloidal gold was 
to be considered. 

COMMENT 

The surgical finding of mucus scattered throughout the peritoneal cavity and 
the histologic finding of slowly growing adenocarcinoma producing this mucus 
are the features which are necessary for a diagnosis of pseudomyxoma peritonnei. 
Such a combination of circumstances was found in the case which we have 
reported. It is not sufficient merely to have mucus in the peritoneal cavity be¬ 
cause it is possible for a benign cyst which contains mucus to rupture and spill 
the mucoid material throughout the peritoneal cavity. This will be absorbed 
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unless there is an associated implantation of glandular tissue fiom eauinomn colls 
winch continues to produce moic mucus. In most cases of pseudomyxoma peri- 
tonaei the primary source of the mucoid mateiial has been a mucinous cystad- 
enocaicinonm of the ovary. Less commonly, a malignant, mucocele of the ap¬ 
pendix has been the source of (he mateiini. An occasional case has been leported 
m which a retroperitoneal eystndenoearemomn beginning in a cyst has been the 
primary source. 

SUMMARY 

This report is based on a case in which a mucinous adenocarcinoma developed 
in a calcified urachal cyst and extended mtmperitoneally to produce pseudo¬ 
myxoma pcritonnei. The necessity of 1 uling out a urachal cyst ns the site of 01 igm 
of pseudomyxoma pcritonnei is xxoitby of mention. 
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PROLAPSE OF THE URETHRA IN YOUNG GIRLS 

MORRIS ABRAMS and II. KENT LEWIS 
From the Department of Surgery ( Urology ) Homer G. Phillips Hospital, St. Louis, Mo. 

Moffett and Banks 1 recently reported 4 cases of prolapse of the urethra in 
Negro girls between the ages of three and seven. They stressed the relative rarity 
of this condition in young girls as other authors 2 • * have done, and suggested 

a simple form of treatment. Within a period of 8 months we have seen and treated 
four young girls for a protrusion of the urethra through the meatus. The fifth 
case included in this series was a private patient of a member of our staff. All 
the patients were young, well nourished and well developed Negro girls. The 
youngest was 3 years of age and the oldest was eight. The purpose of this publi¬ 
cation is to reporff these 5 cases of prolapse of the urethra in young girls and to 
re-affirm the effectiveness of simple complete circular amputation with a cautery 
loop in the treatment of this disease. 


REPORT OF CASES 


Case 1. D. L., a 3 year old Negro girl, was brought into the hospital by her 
mother because she noticed that the child was “bleeding from her privates.” 
The mother reported that during the previous 12 months the child had many 
upper respiratory infections which were usually associated with frequent bouts 
of severe coughing. The mother particularly noted that it was during a coughing 
spell that shesaw blood “running” from the genitaliafor the first time. There were 
no associated urinary symptoms. Physical examination revealed an injected 
pharjmx with a mucopurulent discharge from both nostrils. Examination of the 
vaginal introitus demonstrated a dark red edematous circular prolapse of the 
urethral mucosa which measured approximately 1.5 cm. in diameter and pro¬ 
truded about 0.5 cm. The mass was tender and bled easily when touched. After 
the upper respiratory infection had subsided, laboratory studies including a 
catheterized urine specimen, complete blood counts, Kahn test, excretory 
urogram and observation cystoscopy were completed and were found to be 
normal. The urethral lesion was first treated with hot sitz baths, and on the 
fifth day the entire prolapse was excised without any difficulty by the cautery 
loop. No approximating sutures were used. Bleeding was insignificant. The patient 
was allowed out of bed the evening of surgery and was discharged on the fourth 
postoperative day. She was last seen two months after the operation. Urinary 
$ 3 r mptoms and evidence of stricture formation were absent. 

Case 2. B. J. G., a 4 year old Negro girl, was admitted to the hospital because 
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of bleeding from the vagina. Her mother related that the child had had one 
episode of similar bleeding four month- previou-ly. This Mihdded spontaneously 
without any treatment. At no time were there any urinary symptoms. Exami¬ 
nation revealed an edematous, inflamed prolapsed urethral meatus measuring 
approximately 1 cm. in diameter. At the most dependent portion of the prolapse 
was a small ulcerated area. A cathcterized urine specimen. Kahn test, observa¬ 
tion cystoscopy and excretory urogram were normal. The patient was treated 
with hot ,=itz baths for 5 days and then the prolap-ed urethral mucosa was re¬ 
moved fill'll with its base with the cautery loop. Bleeding was minimal. The 
patient made an uneventful recovery and was discharged on the fifth post¬ 
operative day. She was last examined 3 month' following the operation and 
had no stricture of the urethral meatus. 

Case 3. J. A. S., an S year old Xcgro girl, was admitted to the hospital com¬ 
plaining chiefly of hunting on urination of ~i days’ duration. Her mother also 
stated that the child had a ‘•swelling in the vagina” which she first noticed 3 
years earlier following a criminal attack. The swelling apparently had not in¬ 
creased in size during this interval. There wore no other complaints. Exami¬ 
nation revealed a noninfiamed prolapse of the urethra. The mass measured 1 cm. 
in diameter and protnided approximately 0.4 cm. A cathcterized urine specimen, 
blood counts, Kahn test and excretory urogram were all normal. Observation 
cystoscopy demonstrated mild trigonitis and urethritis. The lesion was first 
treated with hot sitz baths and on the third day, the prolapsed mucosal cuff was 
removed with the cautery loop. A slight amount of bleeding occurred on the day 
of the operation hut this cleared spontaneously at the end of the 12 hours and 
catheterization was not necessary. The patient was discharged on the fourth 
postoperative day. She was examined 2 months after the operation and had no 
urinary difficulties or any evidence of stricture formation. A Xo. IS infant sound 
"as easily passed into the bladder. Figure 1 shows the preoperative and post¬ 
operative photographs. 

Case.',. B. B., a 3 year old Xegro girl, was admitted to the hospital because 
her mother had noticed during the previous 2 days “spots of blood” on her under- 



urethp*] 1 ' ^ ase preoperative photograph allowing mass protruding from urethra. II, 
:i meatus 2 weeks postoperative. Area has completely healed. 
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clothes. Urinary symptoms or other complaints were absent. Examination re¬ 
vealed a dark, purplish-red mass protruding from the urethral meatus and almost 
completely filling the vaginal introitus. The mass was tender to touch and bled 
easily. A catheterized urine specimen, blood counts, Kahn test, excretory 
urogram and observation cystoscopy were all normal. The patient was first 
treated with hot sitz baths and on the third day, excision of the prolapsed mucosa 
was done with the cautery loop. No urinary symptoms developed and the child 
was discharged on the sixth day after surgery. On her last visit to the clinic, two 
months postoperatively, no stricture formation was noted. A No. 16 infant sound 
was easily passed into the bladder. 

Case 5. *B. L., a 3 year old Negro girl, was admitted to the hospital with a 
history of bleeding from the vagina of 7 days’ duration. She had no urinary 
complaints. The mother related that the child had sustained a hard fall on the 
floor 2 weeks previously. Nothing abnormal was noted at that time. Examina¬ 
tion in the hospital revealed a prolapse of the entire circumference of the urethral 
mucosa through the meatus. The entire mass was acutely inflamed and completely 
obscured the meatal orifice. A splinter of wood was noted in the exposed mucosa 
and removed. The remainder of the physical examination was normal. A cathe¬ 
terized urine specimen, blood counts, Kahn test, observation cystoscopy and 
excretory urogram were normal. She was treated with hot sitz baths for 6 days 
and then the entire prolapsed mucosal cuff was removed with the cautery loop. 
No bleeding occurred. The patient was discharged on the third post operative day. 
Her physician reported no stricture formation on the last examination which was 
made 4 months postoperatively. 

Many predisposing and precipitating factors have been listed in the literature 
to explain prolapse of the urethra. In three of our cases a probable cause could be 
elicited. Strain from severe bouts of coughing was present in case 1: it was during 
a coughing spell that the mother first noted blood. Rape has been listed by Berry 
and Greene 4 as an infrequent cause of prolapse. In case 3, the mother first noted 
the swelling in the vagina soon after the patient was criminally attacked. Trauma 
Avas present in case 5; the finding of a splinter of Avood embedded Avithin the pro¬ 
lapsed mucosa supported this belief. No apparent etiological factor could be 
elicited in cases 2 and 4. It Avas apparent from the reports in the literature that 
many factors may produce prolapse of the urethra. Young girls having congeni¬ 
tally poor tissue structure locally or an abnormal mucosal redundancy are 
probably more susceptible to the development of prolapse of the urethra Avhen 
they are exposed to such stress or straining factors as severe coughing, consti¬ 
pation or trauma. 

The usual clinical findings have been urethral bleeding and the presence of a 
mass in the A'aginal introitus. Urinary symptoms have been infrequent; Avhen 
present, they Avere mild. In all our patients catheterized urine specimens and 
excretory urograms were done and found to be normal. In only one case was 
mild trigonitis noted on observation cystoscopy. The prolapsed mucosa sur¬ 
rounded the entire circumference of the meatus in all our cases. 

* A private patient of Dr. Merle Herriford avIio kindly allowed us to include this case 
in our report. 
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Many methods are ac ailahle for the treatment of prolapse of the urethra Our 
procedure has been similar to that suggested bj Moffett and Banks 1 Pic- 
operatice hot sitr baths are gic en foi 3 to 5 dajs This helps m reducing some of 
the inflammation and aids in establishing a line of demarcation between the 
normal urethral mucosa and the inflamed prolapsed mucus i The surgical tech¬ 
nique in remoc mg the prolapse is simple The prolapse is put under slight tension 
bj grasping antcnorlj and posteriorly with two Allis forceps The uiutcrj loop 
then quickh and completed remoc os the entire piolapsed urethra flush with 
its base at the line of demarcation Xo sutures are used to approximate the cut 
edges In none of our eases has it been licccssaiy to use a cathetei to control 
bleeding Iattle to no discomfort has occurred during the post operatic e penod 
On the daj of discharge the urethra was dilated with inf mt sounds In the 3 and 
4 cear old piticnts a Xo Hi sound was used In the S cear old girl a Xo IS 
sound was used This was repeated weekly for two cisits m the out patient clinic 
and then monthlc for two or three cisits In none of our cnees did stmturcs 
dec clop 

SC CIMAItC 

Tice cases of prolapse of the urcthia m }oung girls are repotted Complete 
circular amputation of the prolapsed mucosa with the canter} loop was found to 
bean eflectice and simple method of treatment 'lhe postopeiatice course of all 
our patients was surpnsinglc free of urinar} s}mptoms There has been no cci- 
denee of postoperaticc stricture foinintion with this method of treitment 
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TUBERCULOUS ULCER OF TIIE PENIS: PRIMARY 
SURGICAL EXCISION 


JOSEPH J. KAUFMAN and BARNEY B. SILVER 


From (he Department of Urology, Veterans Administration Hospital, Los Angeles and the 

Division of Urology, The University of California School of Medicine, Los Angeles 

Penile tuberculosis is rare. In a recent complete review of the literature Lewis 1 
found only 110 cases reported. Of these, 72 were the result of ritual circumcision 
in Jewish infants. Tuberculous affections of the penis have become singularly 
rare since the widespread adoption of surgical principles in circumcision. Aside 
from penile tuberculosis resulting from circumcision, Lewis found that the lesion 
was acquired either primarily as a result of coitus, fellatio or the wearing of 
infected clothing; or secondarily from tuberculous foci elsewhere in the body. 
The majority of the latter group were associated with urinary tract or seminal 
tract tuberculosis; only three cases having been reported in which the penis was 
involved following pulmonary tuberculosis without evidence of genito-urinary 
disease. The following case is reported because of successful surgical treatment 
of this rare condition. 

IV. T. (WGH 30196), a 38 year old white married machinist, entered the hospi¬ 
tal on January 1, 1952 complaining of an ulcerated lesion on the shaft of the penis, 
which had begun 3 weeks earlier as a nontender superficial nodule. He could not 
recall any trauma or relation of the onset of the lesion to coitus. After incision by 
a local ph 3 r sician on the supposition that it was an abscess, the lesion rapidly 
ulcerated and enlarged. 

The patient gave a history of hospitalization for 9 months in 1945 for pul¬ 
monary tuberculosis. Subsequent chest surveys, the last in October 1951, had 
revealed no evidence of activity. He denied cough, weight loss, fever, urinary 
symptoms or other systemic manifestations. His wife did not have tuberculosis 
and he denied extramarital sexual contact. There was no past history of venereal 
disease. 

Examination revealed a healthy appearing, stocky young man. On the right 
side of the shaft of the penis there was a large ulcer measuring 4 by 4 cm. with 
raised undermined edges and a necrotic base covered with purulent exudate 
(fig. 1, A). The affected area was not painful or tender, and no inguinal ade¬ 
nopathy -was present. The prostate, seminal vesicles and scrotal contents were 
normal to palpation and the prostatic fluid was of normal microscopic appearance. 
Blood count, sedimentation rate and urinalysis were normal. Chest films revealed 
minimal fibrosis in the right mid and lower lung fields, but were otherwise in¬ 
determinate. Excretory urogram showed normal upper tracts. Urine examina¬ 
tions were negative for acid fast bacilli on concentrated direct smear, culture 
and guinea pig inoculation. Extensive bacteriological studies were done without 
disclosingspecific micro-organisms. Biopsyof theulcermarginrevealeda granulom¬ 
atous lesion with no acid fast bacilli or spirochetes seen on special stains. 
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Fig. 1. Tuberculous ulrer of penis. .1, at time of admission. II, surgical specimen fol¬ 
lowing preoperntivc preparation. 

The patient was treated on the dermatology service with sulfadiazine and 
chloramphenirol orally and with neomycin ointment locally. Following 7 weeks 
of this regimen the ulcer base became clean and presented healthy granulations, 
although the edges remained indurated and undermined. lie was tiansfcrrcd 
to the urology service with a diagnosis of nonspecific granulomatous ulcer of the 
penis. Following additional local treatment with potassium permanganate soaks, 
the edges of the ulcer softened. 

Because of the huge defect present, surgical extirpation and plastic recon¬ 
struction were deemed advisable. The preoperative diagnosis was nonspecific 
granulomatous ulcer of the penis. The ulcer was excised with a 5 mm. skin margin 
between transverse elliptical incisions down to Buck’s fnsein (fig. 1, B). The ulcer 
base was moderately adherent but did not extend deep to Buck’s fascia. For- 
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^baracteristic tuberculoid appearance. Acid-fast bacilli weic found in Zieh 
,el9en preparation. 
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tunately, the patient was not circumcised and therefore closure of the defect was 
readily achieved by retracting the prepuce, providing sufficient skin to slide over 
the shaft of the penis. 

Microscopic examination revealed a tuberculoid granulatous base with 
numerous tubercle formations, giant cells and round cell infiltration. Acid fast 
bacilli were identified in the Ziehl-Nielsen preparation after intensive search 
(fig- 2). 

Following the report of the tuberculous nature of the lesion, he was given 
streptomycin 1 gm. twice weekly and paraminosalicylic acid 12 gm. daily. The 
wound healed per primam, but t he paraphimosis caused by the type of closure 
required a small dosal slit which corrected the constriction and edema. One month 
postoperatively the wound was entirely healed, and edema had abated (fig. 3). 
The patient was continued on streptomycin and paraminosalicylic acid therapy 
for 6 months, and the wound remained healed. 



Fig. 3. Appearance of wound G months postoperatively 

The patient has now been followed for 22 months since surgery and has re¬ 
mained well without recurrence of local or systemic tuberculosis. 

DISCUSSION 

The etiology of this tuberculous ulcer remains obscure. Studies were done on 
the patient’s wife and no evidence of pulmonary or genital tuberculosis was found. 
Several possibilities exist as to its origin: that it resulted from contact with a 
partner having pelvic or pulmonary tuberculosis and was acquired in the act of 
coitus or fellatio; that it occurred as a result of re-inoculation by contact with 
his own infected sperm, urine or sputum in the vagina of his partner; or that it 
represents secondary hematogenous spread from his known but alleged inactive 
pulmonary disease or from his undisclosed genito-urinary tuberculosis. 

The diagnosis in this case depended upon the finding of acid fast bacilli in the 
second surgical specimen referred for microscopic examination. However, the 
gamut of bacteriological investigations was helpful in ruling out other more 
common lesions of the penis. 

Lewis states that the treatment of tuberculosis of the penis has been most 
unsatisfactory; that heat, ultraviolet, radiotherapy, chemicals and surgical 
excision have all been unsatisfactory by and large, and that generally the progno¬ 
sis is quite poor. However, since the advent of recent tuberculostatic agents, the 
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outlook has uiidoubtcdlyboenaHcicd. Excisionalsmgciy and rule mo liowfeasible 
in pulmonary, icnal and seminal 1 1 act luheiculosis since miliaiy apt cad and local 
ream cnee can be well controlled with sticptomycin, paraminosahcylic acid and 
moie recently, isoniarid drugs. It is therefore to be expected that similar treat¬ 
ment aimed at surgical cure will afford good results in large cutaneous tuberculous 
ulcers, and may irtdecd be the treatment of choice. 

MJMMAItY 

A case of tuberculous ulcer of the penis is presented. The disease, although 
rare, has been recalcitrant in past reported cases Successful surgical manage¬ 
ment of the ease consisted itt wide excision of the nicer, plastic elosrtre turd 
maintenance of the patient with streptomycin and paraminosahcylic and post- 
operatively. It is suggested that this may be the treatment of choice in tuhcicu- 
lous ulcers of tiie penis or of the skin elsewheie. 

SS20 Wilshtre Hint., Bat rig Ihlh, Calif. (./. J. 1\.) 

0317 IJTIs/tirc Bltrf., Los Angeles, Cob/. (B B. S.) 
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IDIOPATHIC HEMORRHAGIC INFARCTION OF THE TESTICLE 

IN THE NEWBORN 

ANTHONY R. FERNICOLA 

From Ike Lutheran Memorial Hospital (now the Clara Maass Memorial Hospital) 

Newark, N. J. 

Hemorrhagic infarct of the testicle in the newborn infant is rarely recognized, 
and orchiectomy in the neonatal period is a rare surgical indication. This condi¬ 
tion as seen in the first and second decades of life, however, is not uncommon 
and is most often the result of torsion of the spermatic cord. Testicular infarction 
has been reported as a complication of strangulated hernia in the infant 1 and has 
been noted as a result of torsion of the spermatic cord in the newborn. 2,3 ' 4 
However, the presence of hemorrhagic infarct of the testicle in the newborn has 
been observed in the absence of demonstrable evidence of torsion of the spermatic 
cord, hernia or trauma incident to labor. That this condition of complete gangrene 
of the testicle in the newborn can be a spontaneous development without pre¬ 
disposing factors or an antecedent exciting cause remains very questionable. 

Five cases of hemorrhagic infarction of the testicle in the newborn due to 
torsion of the cord have been reported, and four cases of testicular infarct in the 
newborn, one by Campbell, 5 two by MacLean* 5 and one by Ravich 7 with no 
demonstrable cause have been described. The fifth case of idiopathic hemorrhagic 
infarct of the testicle in the newborn is herewith presented. 

The purpose of this paper is to specify the diagnostic criteria of infarct of the 
testicle in the newborn infant that have been thus far recognized in the relatively 
few cases which have been cited. This disease entity is apparently far more 
common than medical literature would indicate in view of the numerous in¬ 
stances of unexplained unilateral atrophy of the testicle as encountered in the 
adult. It is probable that the obstetrician, pediatrician and general practitioner 
in the past have encountered this condition which represented an obscure, be¬ 
nign, incomprehensible affection of the hemiserotum which followed an unevent¬ 
ful course during the unknown process of aseptic testicular gangrene and atrophy. 


CASE REPORT 

Baby J. T. (No. 52-87), birth weight 7 pounds 7 ounces, was born at the 
Lutheran Memorial Hospital on January 27, 1952 of a 24 year old primipera 

Read before the annual meeting of the Medical Society of the State of New Jersey, 
Atlantic City, N. J., May 17, 1953. 

1 Rosenblatt, M. S. and Bueermann, W. H.: Strangulated hernia with acute hemorrhagic 
infarction of testicle in infants. Northwest Med., 38: 18, 1939. 

2 Biorn C. L. and Davis, J. H.: Torsion of the spermatic cord in the newborn. J.A.M.A., 

145: 1236-1238, 1951. . , . , , . . 4 T „ 

3 Campbell, M. F.: Torsion of the spermatic cord m the newborn infant. J. 1 eciiat., Jo. 

323-327 1948. 

4 Taylor, M. R.: A case of testicle strangulated at birth: Castration; recovery. Brit. 

Campbelf,’MAP!: Hemorrhagic infarction of the testicle in newborn. Pediatric Urology. 

New York: Macmillan Co., 1936, p. 113. . , . , , 0 r , ,r r 

6 MacLean, J. T.: Hemorrhagic infarct of the testicle in the newborn. Surg., Uynec. « 

0b 7 Ravich , 1 R 1 A. 3 ; Hemorrhagic infarction of the testicle in the newborn. J. Urol., 57: 
875, 1947. 


230 



INTAHCTIOX OF TCSTICI.i: 


231 


following normal labor, vertex presentation and spontaneous delivery. The 
mother who is a registered nurse examined the newborn infant within two hours 
after delivery and observed an enlargement of the left scrotum which was dis¬ 
colored and which did not arouse the infant on palpation. 

Examination disclosed a smooth, nontender, globular, firm mass the size of a 
large green olive occupying the left scrotum, the wall of which was of bluish dis¬ 
coloration and nonedematous. The scrotal wall was adherent to the mass which 
vas not in an elevated position in the scrotal sac. There was ample distance for 
palpation of the spermatic cold between the superior border of the mas-, and the 
external inguinal ring which was not dilated. There was nothing significant upon 
palpation of the left spermatic cotd. The left scrotum did not transilluminate 
light. The right seiotal sac showed evidence of a small amount of hydrocele fluid. 
The right testicle vas of normal size. A provisional diagnosis of left hematocele 
and right hydrocele was made. 

On the fifth day of life incision and diainageof the apparent hematocele were 
decided upon since there was no change in the size or consistency of the scrotal 
mass. Without anesthesia an anterior longitudinal scrotal incision was carried 
through the scrotal tunics. The tunica vaginalis testis was entered and no bloody 
fluid or clot was present. A line of cleavage was obtained between the mass and 
the parietal layer of the tunica vaginalis with slight difficulty except at one area 
wlieie a strip of capsule on the anterior border of the mass remained densely 
adherent to the parietal layer of the tunica vaginalis. The mass was dark red in 
color, symmetrical in contour and the size of a large green olive. The spermntic 
cord was glistening in appearance, was not discolored or edematous and entered 



*, IG - t. Section of testicle shows marked enlargement, obliteration of parenchymal 
markings and mottled, hemorrhagic appearance. 
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the posterior border of the mass. The investment of the parietal tunica vaginalis 
was high on the spermatic cord. There was no gubernaculum or mesorchium. No 
twist in the intravaginal or extravaginal portion of the spermatic cord was 
demonstrable. The epididymis could not be identified. A longitudinal incision 
was then made into the mass on its anterior border to determine the presence of 
testicle within a possible organized hematocele clot. The entire surface of the 
cut section of the mass was firm, granular and dark red with no evidence of nor¬ 
mal testicle. The cut section of the mass resembled an organized blood clot. No 
bleeding resulted from incision into the mass. The intravaginal portion of the 
spermatic cord was incised between clamps, and the mass and attached portion 
of the spermatic cord were removed. The postoperative course was uneventful, 
and the infant was discharged on the second postoperative day. 

Pathological report (Dr. Edwin IT. Albano): The testicle was enlarged and 
measured 4.9 cm. in its longest diameter (fig. 1). The surface was smooth and 
glistening except for small scattered tabs of pale yellow fatty tissue attached. 
The tunica was congested. On section the parenchymal markings are obliterated, 
and the tissue had a mottled, reddish-black, solid hemorrhagic appearance. 
Dark, thick fluid blood could be expressed from the cut surfaces. 

Microscopic description (figs. 2 and 3): The chief pathological process was one 
of diffuse hemorrhagic infarction. The major portion of the testicular parenchyma 
was destroyed and replaced by extensive hemorrhage. Many of the erythrocytes 
lay in pools of edema fluid and laked blood. The few remaining tubules possessed 
a juvenile type of epithelium showing complete absence of spermatogenic differ¬ 
entiation. Some of the tubules had a pale, washed-out, ghost-like appearance. 



stroved and replaced by extensive hemoirhage. 
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Fia. 3. Microscopic section discloses few scattered tubules (tint possess juvenile type of 
epithelium and complete absence of sperinntOKcnic differentiation. 

Bizarto tubular fragments and the remains of numerous pyknotic cell nuclei, 
as well as a few polymorphonuclear leukocytes anti histiocytes, were senttered 
throughout. The tunica overlying the area of infarction was congested and ne¬ 
crotic. A moderate amount of fibrin was deposited in the adjacent tissue. Diag¬ 
nosis: Hemorrhagic infntct of the testicle. 


DISCUSSION 

Bluish discoloiation of a smooth, globular enlargement of the hemiscrotum is 
the outstanding clinical chaiacteristic of idiopathic hemorrhagic infarct of the 
testicle in the newborn. The thin, delicate scrotal tunics of the newborn provide 
transparency to the purplish-red gangrenous testicle that is not usually seen in 
the child or adult. The degree of scrotal tenderness and edema would vary 
according to the time of occuncnce of the process of hemorrhagic infaiction dur- 
mg uitra-uterinc existence, labor or the neonatal period. Fever is mild. With the 
advance of time the scrotal wall becomes less edematous and is later adherent to 
the testicular mass which is film and nontender. 

the differential diagnosis of idiopathic hemorrhagic infarct of the testicle 
should be less difficult in the newborn than in infancy, childhood and adult life 
since epididymitis, oichitis and torsion of the speimatic coid and of the testicular 
and epididymal appendices are far moie common after the neonatal period. Ttt- 
rnors of the scrotal contents, other than tumor testis, are veiy lare m the new¬ 
born. Tumor of the epididymis in the newborn has been leported. 8 The piesence 

...... J, ? urr0 -> H. M. and Mavock, P. P . Adenomatoid lurnoi of the cpidulvmis Report of a 

case in a non bom. J. Uiol., 63: 712, 1950. 
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of scrotal masses requires consideration of such conditions as orchitis, due to 
mumps, trauma or syphilis, acute and chronic epididjunitis, nonspecific, gono¬ 
coccal or tuberculous, hydrocele and hernia. Testicular tumor, hematocele and 
hemorrhagic orchitis comprise diseases which are most difficult to differentiate. 

Tumor testis presents unilateral discolored enlargement of the scrotum which 
might contain bloody fluid within the vaginal sac and is otherwise a firm, freely 
movable, nontender heavy mass. Supraclavicular lymph nodes and an epigastric 
mass may be palpable with x-ray evidence of lung metastases and positive 
Aschheim-Zondek test. Exploration biopsy may be the only possible method of 
diagnosis. 

Primary or secondary hematocele is characterized by a smooth, globular, 
discolored mass which does not transilluminate light and often follows injury. 
Trauma incident to labor is not easily established in such cases. 

Hemorrhagic infarct of the testicle due to torsion of the cord and spontaneous 
untwisting of the cord would be indistinguishable from idiopathic hemorrhagic 
infarct of the testicle since an elevated position of the testicle would not be 
present. 

Hemorrhagic orchitis results from trauma to the testicle or interference with 
its blood supply. Obstetrical hemorrhagic infarction of the testicle may follow 
severe hemorrhagic or traumatic orchitis incurred during labor. The presence of 
a testicular mass at birth, however, would require serologic test to rule out 
^pEilis and exploration biopsy to rule out neoplasm. 

COMMENT 

The pathological nature of this disease of the testicle in the newborn establishes 
a process of circulatory deprivation of the testicular parenchyma. In spite of the 
multiple source blood supply of the testicle no other parenchymatous organ is 
more vulnerable to acute complete circulatory occlusion and total necrosis. Al¬ 
though it is assumed that surgical untwisting of the spermatic cord within three 
hours from the onset of torsion will restore the blood flow to the testicle and 
salvage its structural and functional integrity it might not be presumptuous to 
regard occlusion of the vascular supply of the testicle in the newborn beyond fif¬ 
teen minutes as capable of producing irreversible damage to the testicle. 

Etiology of this condition is probably related to topographical variations of 
the scrotal contents. It is not without significance in the case herein cited that 
the parietal layer of the tunica vaginalis testis was found invested high on the 
spermatic cord, that there was present a long intravaginal segment of the sper¬ 
matic cord and that there was no gubernaculum or mesorchium. Pathological 
evidence of organization of the inflammatory process within and about the testicle 
and adhesions of nonedematous scrotal tunics would place the onset of the process 
of infarction during intra-uterine existence or during labor which was uneventful. 
The diagnostic problem that presents in such cases demands surgical intervention 
not only for the purpose of possibly decompressing an hematocele to spare the 
testicle from pressure atrophy or performing orchiectomy foi hemonhagic in 
favet but for the purpose also of accomplishing exploration biopsy oi oicinee 
tomy in the possible presence of testicular tumor. 
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SIMMU11 VNI) CONCLUSIONS 

Bluish chscoloiaiion of a smooth, globulai enlnigement of the hcmisuotum 
is the outstanding ilinital (h uat teristn of idiopathic hemoiihagic mfaict of the 
testicle m the now horn 

Hematocele and tcsticulai tnmoi niechthcult to diffeientiatc fiorn hemoiihagic 
infarct of the testn le 

Surgical e\ploiation is uiduatcd foi the purpose of accuiate ch ignosis and 
accomplishment of inquired smgical treatment 

The etiological basis of the development of testicular mfaictioii piobabh he a 
m the anatomical vanations of the scrotal contents Tiauma, eNCition, laboi, 
inguinal surgerv and the presence of inguinal masses provide influences which 
when supenmposed upon topographic ill deviations of the testicle, spermatic 
void and their tunics are capable of invoking complete 01 tempoiaij circulatoij 
occlusion of the vascular channels and ineversiblc damage to the testicle 

Obstetrical hemorrhagic infarction of the testicle during the piocess of normal 
labor is apparentlj far more common than is geneiallv appreciated and piobahly 
accounts for manj cases of unexplained tcsticulai atiophy seen m the adult 

The fifth case of hemouhagic mfaict of the testicle m the newbotu in the 
absence of a demonstrable cause is reported 

{2,7 Mt Proipecl .let, Ncu art , N J 
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EPIDERMOID CYSTS OF THE TESTICLE 

MAJOR F. E. COOK Jn.USAF (MC) and COL. J. C. KIMBROUGH USA (MC) 
From the Urology Section, Surgical Service, Walter Feed Army Hospital, Washington, D. C. 

From March 1951, through January 1953, eighty cases of testicular tumor were 
treated in the urological service of Walter Reed Army Hospital. Two cases of 
epidermoid cysts of the testicle and one of adult teratoma were included in this 
series. The latter is reported because it clinically resembled and was grossly 
largely composed of an epidermoid cyst. A review of the literature reveals that, 
only five cases of epidermoid cysts of the testicle have been reported. One was 
reported by Dockerty and Priestley 1 in 1942, one by Gage and Brodie 2 in 1950, 
two by Mooslin and Schulte 3 in 1951, and one by Jensen 4 in 1952. Although the 
pathology has been well described, the etiology is still in controversy. 

All testicular tumors are considered malignant until proved pathologically to 
be benign. In the following cases a diagnosis of benign tumor was made on the 
basis of bimanual palpation of the testicle. The tumors were small, ovoid, dis¬ 
crete, smooth, firm, and slightly mobile within the testicle. 

In each case surgery was carried out through a scrotal incision. After removal 
of the tumor from the testicle, the tunica albuginea was approximated and the 
scrotum closed with drainage. 


CASE REPORTS 


Case 1 .—A 29-year-old white man was admitted to Walter Reed Arm}' Hos¬ 
pital on March 8, 1951. The patient had noticed a firm nodule in his left testicle 
for 5 years. Because of tenderness in the testicle of a few months’ duration he 
reported to the hospital. Physical examination was unremarkable except for the 
nodule in the superior pole of the left testicle. Incision of the tunica albuginea re¬ 
vealed a 1.2 cm. firm tumor well encapsulated in a glistening white membrane 
and which easily shelled out of the surrounding normal testicular tissue. On 
section, the tumor contained a pale tan material arranged in concentric lamellae. 
Microscopic sections (fig. 1, A) revealed a cyst in which most of the wall was 
denuded, but where it was present it consisted of squamous epithelium. The 
lumen of the cyst contained keratin. The pathological diagnosis was epidermoid 
cyst of the testicle. 

Case 2 .—A 24-year-old white man was admitted to Walter Reed Army Hos¬ 
pital on October 20,1952. A few days earlier while the patient was being processed 
for discharge from the Army, the examining physician found a nodule in his right 
testicle. This nodule had not been noticed by the patient, nor had it caused 
symptoms. Physical examination was unremarkable except for the nodule in the 
superior pole of the right testicle. Incision of the tunica albuginea revealed a 


Accepted for publication June 25, 1953. 
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Fig. 1 


1.2 cm. white, firm, smooth, ovoid tumor which was easily shelled out of the 
surrounding normal testicular tissue. On section, the wall of the cyst measuied 
less than 1 mm. in thickness and contained a yellowish friable looking material. 
Microscopic sections (fig. 1, B) revealed the lining of the cyst to be composed of 
a thin layer of squamous epithelium. The squamous epithelium was clearly 
demarcated from the sui rounding normal testicular tissue by a thin layer of 
fibrous tissue. The lumen contained keratin. The pathological diagnosis was 
epidermoid cyst of the testicle. 
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Fig. 2 


Case 3 .—A 22-year-old white man was admitted to Walter Reed Army Hos¬ 
pital on January 17, 1953. The patient had noticed a small nodule in his left 
testicle one year prior to admission. This nodule was found during a physical 
examination for a regular Army commission and the patient was referred to the 
hospital. Physical examination was unremarkable except for the nodule in the 
medial and superior portion of the left testicle. Incision of the tunica albuginea 
(fig. 2, A) revealed a 1 cm. white, ovoid, firm tumor which was well encapsulated 
and easily shelled out of the surrounding normal testicular tissue. At one edge 
of the tumor (fig. 2, B) was a cystic structure measuring 0.5 cm. in length. On 
section, the larger cyst contained a laminated yellowish-tan material, in the 
center of which was a brown discoloration. The smaller cyst contained a lipoid- 
mucoid material. Microscopic sections (fig. 1, C) revealed the lining of the larger 
cyst to be squamous epithelium with a granular cell layer. The content of the 
cyst was laminated keratin. The smaller cystic structure was composed of cysts 
lined by ciliated respiratory-type epithelium and mucus secreting intestinal-type 
epithelium. The pathological diagnosis was adult teratoma of the testicle. 


SUMMARY 

Two cases of epidermoid cysts of the testicle and one case of adult teratoma 
of the testicle have been presented because of their rare occurrence. 

The authors are indebted to Col. Joe M. Blumberg, chief of pathology, Walter 
Reed Army Hospital for the microscopic descriptions of the tumors. 
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SCLEROSING LIPOGRANULOMA OF THE SPERMATIC CORD 
I.OWIl MX 11. AI< CI1ICA 

Scleiosing lipogranuloma is considered to be a peculiar guinuloraatous tcur- 
tion in the fatty tissues. Ash ami Friedman first called attention to the condi¬ 
tion affecting the organs of the genito-urinary system, and called the condition 
scleiosing lipogranuloma. In 1918 Powell and Powell picsented a ca«o affecting 
the genitalia. Smetana and Bernhard in 19.10 presented a classical description 
of the condition, reviewed the literature and presented 7 cases. Since 1930, 
two other investigatois hare presented eases typical in the histological pictuie, 
bringing the total number of cases affecting the genito-uiinaiv system to thn- 
teen, including the ease to be presented. It is the purpose of the presentation 
to consider sclerosing lipogranuloma as it nlTects the spermatic cold and to re¬ 
view the literature of the condition as it affects the organs of the genito-urinary 
system. It has also been established that sclerosing gunnilomn is not always 
confined to the organs of the genito-urinary system but is known to occur in 
many other structures. 

Because of the peculiar tissue reaction, the condition has been called by 
various terms, among which are saponifying necrosis, necrosis of subcutaneous 
fat tissue, ischemic fat necrosis, lipogranuloma, lipodystrophy, iipophnges 
granuloma, adiponecrosis, lipoid ncciobiosis. The term scleiosing lipogranuloma 
as used by Ash and Friedman is now considered standard. 

The pathogenesis of sclerosing lipogranuloma is not known. The condition 
is believed to usually follow trauma. Grossly, the pathological appearance, 
according to Smetana and Bcinhnid, is characterised by disruption of adipose 
tissue, the piesencc of cystic spaces of various sires filled with fluid or fatty 
mateiial and scarring of varying density. These investigators conclude that 
following tiauma “the essential consequence is not physical disruption but 
ratlici transformation of physiologic fat into a mildly irritating imphysiologie 
substance with which the body can cope only by transportation, segiegation, 
and walling off from the noimal tissue.” 

Analysis of the history of the eases picsented and the mieioscopic specimens 
re\ealed that sclerosing hpogiamtloma is a reaction of adipose tissue to tiauma 
which is utterly diffcient than the leaction of other tissues to trauma. Analysis 
fuither leveals that several had a definite and diiect history of trauma while 
otheis picsented a case histoiy of a local inflammatoiy leaction. All cases showed 
a definite tendency to piogiess once the inciting element of the gianulomatous 
reaction was established. Whether or not this leaction of adipose tissue is the 
lesult of a temporary interfeience of local blood supply and fat metabolism 
is not clear. It is established that lipogranuloma tends to continue when the 
process is once inauguiated. Spontaneous healing is slow and it is doubtful if 
>t ever occurs. Undoubtedly this continued advancing process accounts for the 

Read at annual meeting, Mid-Atlantic Section, American Urologic.il Association, Roa¬ 
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numerous discordant interpretations of the physical and pathological findings 
that have been presented by numerous investigators. ' 

The condition has been observed in the white and colored races and in botii 
sexes. The age of the individuals affected varies in the reported cases from 20-00 
years. Duration from onset to operation varies from 3 weeks (the case herein 
reported) to 8 years. Analysis of the reports in the literature reveals that the 
condition has affected the tissues of the scrotum in 3 instances; the penis twice; 
the scrotum and penis on 2 occasions; the epididymis, perineum, and the peri¬ 
urethral tissues once. Ordinarily tissue reaction quite quickly follows trauma. 
However, it will be noted that in some instances of sclerosing lipogranuloma, 
the condition has been slowly progressive for a peiiod of years. Regardless of 
its position it has been shown that an inherent tendency to progress exists and 
there is only one method of treatment, namely, excision. 

There is one important factor regarding sclerosing lipogranuloma that is yet 
to be explained. Trauma to adipose tissue is common, while the occurrence of 
sclerosing lipogranuloma is relatively rare. Therefore, basically, there must be 
some underlying inherent causative factor, accompanying trauma or inflamma¬ 
tory reaction producing the condition. 



Fig. 1. A, huge, cyhndiical, painless mass extending fiom internal 
«n,otum Mass although movable, appeared fixed to suirounding tissue B, note almost 
complete obllteiationof structures of spc.mntic c 0! d by fatty tissue Testicle appeals 
grossly noimal 
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Tig 2 Background of fibrofnttv tissue Pit lobules tiro distorted und m some areas 
disclose microcjstic dihtiitioti MicrocvUs ore lined In lipid liden mieroplngcs or gnat 
cells of foreign bodj tjpe Strom i is sprinkled In Ivmphoevtos m itropli iges, cosinoplules 
mid pint cells 


cvsi lttroin 

1 as lute mail 59 jeats of age was ie admitted to the hospital 3 mouths fol¬ 
lowing abdominoperineal pioctosigmoidcctomv for caicmoma of the sigmoid 
Tlieie was piescnt a painless, increasing, (jlindtical mass involving the left 
spermatic coid (fig 1, .1) This mass was not apparent befoie pioctosigmoidec- 
tomj It was fust noticed 3 weeks following smgeij The patient refused inter¬ 
vention for the lemov al of the mass at that time, but as the mass continued to 
increase in si/e he agreed to surgerj foi its removal (fig 1, B) 3he speimatic 
cmd was ligated at the level of the internal inguinal ling and the mass including 
the testicle was bluntly dissected from the scrotum The postopeiatne course 
was uneventful Diagnosis Scleiosing lipograiniloma of the speimatic eoid 
(fig 2) This patient was seen February 2, 1953, eight months following the le- 
movnl of the sclerosing hpogranulom itous mass, at which time a haid, cyhndiical 
mass was palpable at the internal inguinal ling This mass, according to the 
Patient, is not painful but is gradually liicieasing m si/e 

SUMMAR1 

Sclerosmg lipogianuloma is a reaction of fatty tissue which occasionally fol 
lows trauma The process of the reaction is not known but is believed due to 
mteiference of local blood supply and fat metabolism Spontaneous healing of 
scleiosing hpogranuloma is slow, if it evei occurs Once established tlieie is an 



242 


LOWRAIN E. MCCREA 


apparent tendency to continued progression. The only known treatment for 
sclerosing lipogranuloma is excision. A review of the reported cases affecting 
the organs of the genito-urinary system is presented together with the addition 
of a personally observed case. 

CONCLUSION 

An apparent unexplained inherent causative factor accompanying trauma 
of inflammatory reaction tends to produce sclerosing lipogranuloma. 

1930 Chestnut St., Philadelphia, Pa. 
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SEMINAL TRACT CALCt'LI 

PHILIP M CORNWELL 

from the Department of brainy*;, Hartford Hospital, Hartford, Conn 

Several art kI t", m (he uiologunl literature of the past 2 teats hate tailed 
attention to calcification of the seminal tesicle-s and ampullart poitions of the 
tasa m association tilth diabetes mclhtus This calcification has been demon¬ 
strated to consist of calcific deposits oi icplaccment nitlnn the musail.tr walls 
of these organs 

A careful search of the literature for at least the past oO vcars, howetei, has 
failed to rcteal a report of discrete calculi within the (Minis of the Minimal tract 
A short paragiaph ill Key es’ Textbook of Crologtt refers to “nukIv " deposits found 
in the seminal resides in autopsv specimens but otlici than this no reference to 
seminal calculi can he found It is my ptnpose here to report 2 i ascs of such 
“seminal calculi ” 

C tsh III I'OltTS 

Ca\e 1 —Mr F Z first presented lumsclf m March 1012 at the age of 31 ((im¬ 
planting of dull, adutig supiapuhic pain of 8 jcais’ duration Cjstoscopic ex- 
ammation was negatnc except for etidencc of postenor urethritis Tieatment 
"ith prostatic massage failed to gite relief and, after a short tune, tieatment was 
discontinued lie rc-appeaicd in Octohei 191a with the same symptoms plus a 
urethral discharge and teimmal hematuria The same diagnosis was made and 
the same tieatment giten The uicthral dischaige and the teimmal hemntuim 
ceased but the suprapubic and pcuneal pain pcisistcd At this tunc a palpable 
calculus m the loft side of the prostate was noted and confirmed by viay (fig 1) 
In March 19o0 he was admitted to the hospital foi surgital icmotal of this 
calculus At this time, on cjstoscopic examination, it was noted that pressure 
ot er the stone by a finger m the icelum caused a jot of bloody material to escape 
from the orifice of the left ejaculatory duct The bladder and upper urinary 
tract were normal except for duplication of the left kidney pehis and ureter 
The piostatc was exposed thiough a peimenl incision and the large stone was 
readily palpated m a supcificial position m the left half of the gland An incision 
"as made ovei it and it was lcmoved It was noted that it lay m a caxity which 
appeared to be lined with mucous membiane and it was found that a piobe could 
bo passed readily m both directions from the caxity Theie seemed little doubt 
but that this stone lay in a greatly dilated portion of the left ejaculatoiy duct 
The perineal wound healed cleanly and he was dischaiged from the hospital 
on the seventh postoperative day 

For about 6 months he was completely free of symptoms but the dull supia- 
pubtc ache recurred and had continued mteimittently to date of admission al- 
hougli never so severe as before the stone was icmoved Recent x-rays had 
shown no evidence of lecurrent calcification and a seminal x'esiculogram showed 
30 ^1053 ^ a mc °t ln K of the Now England Section, Americ m Urological Association, April 
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Fig. 1. Case 1. Large calculus in prostatie aicn winch pioved to be within ejaculatoiy 
duct. 


fiee drainage from both sides with apparently normal seminal tracts. The pros¬ 
tatic secretion became normal and a semen specimen was normal in all tespects. 

Case 2 —P. D. was a 20 old boy v hen he fiist came under observation in Feb- 
ruaiy 194S. At that time he was admitted to the Hartford Hospital with a story 
of acute onset of very severe right abdominal pain. He was writhing all over the 
bed, retching, vomiting and complaining of agonizing right abdominal pain 
which seemed colick 3 r in nature. There was marked right abdominal spasm and 
tenderness and some tenderness in the right costovertebral angle. His white 
blood count was 12,000, 84 per cent polymorphonuclear neutrophils. His urine 
contained 3-5 red blood cells per high power field. There was slight right rectal 
tenderness. The presumptive diagnosis was right uieteral colic but an exaetory 



Fig. 2. Case 2 A, light ureterogram made with occluding catheter in ureteial orifice 
and demonstrating calcific shadow’ medial to, and definitely outside uieter B, light s . en ?’™\ 
vesiculogram showing sacculation of ampulla of vas at level of tip of vesicle and mdis 
filling defect in saccule 
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uiogum xxas ncgatixe and an appendectomy was done with lemovat of a noimal 
appendix The auigcon who tieated lnm at that time felt when he discharged him 
that ho had probably had a light meteral calculus that had passed spontaneously 
In July 114S, fixe months later, he was ie-ndmittcd foi studx with the story 
that he had continued to luxe attacks of right abdominal pain 5 01 b times a 
month These attacks were nlxxay s acute m onset, bore no 1 elation to am paiticu- 
lar sort of actixity and lasted usually a day oi two They continued to be \ery 
sciere Cxstoscopy showed acute and chronic postenor uietlmtis, normal upper 
urinary tracts with a calcific shadow m the right side of the pclxis which was 
definitely extia-uieteial (fig 2, A) Chest \-rav was negatne Banum enema, 
gastro intestinal senes with small how el studies and cholooy stogram were nega¬ 
tne It was obsened that there was a little thickening in the region of the light 
seminal xesiele and definitely me leased tenderness heie Tientment In piostntic 
massige and xesicular stripping gaxeno relief md was discontinued after a tual 



Pig '! Cisc2 Right semm cl vesicle md impull ir\ portion of light \ is deferens with 
cdcuUcs 

Hilling the next 3 years the patient was at lollegc in Veimont and was seen 
onl} lardy though he continued to lime attacks of sexeic colic at lnegulai mtcr- 
xals These were of such soxerity that he usually landed m a hospital xxhere the 
workup was meonclusne and the attack subsided At xanous times he xxas 
studiedat sex eral laige hospitals and at least txx o famous Noxx England diagnostic 
centers He letuined finally to Ilaitfoid xxlieic recurring attacks of pam often 
called lus doctor out in the middle of the night to administer sedatnes By this 
time the young man began to feel that his future xxas being blighted by this 
mysterious malady that kept lnm fiom xxork for a day oi txxo sexeial times a 
month His doctor, on the othei hand, was torn between a certainty that theie 
was an organic cause foi the symptoms and a giowing comiction that he was 
dealing with a bizarre manifestation of psyclioneurosis 

In February 1952, four years aftei the first attack, the patient was again 
admitted to the hospital foi study By this time it seemed probable that the 
symptoms were due to chronic seminal vesiculitis with an exaggerated reaction 
to pam He was again subjected to complete diagnostic study A psychiatrist 
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felt that he was a normal young man who was only justifiably worried by his 
infirmities. A seminal vesiculogram showed an essentially normal seminal tract 
on the right side except for a peculiar sacculation in the ampulla of the vas that 
was at first thought to be of little importance (fig. 2, B). Puzzling over the prob¬ 
lem one day, the forgotten ’’extra-ureteral calcific shadow in the right side of the 
pelvis” came to mind and, when a film in which this shadow appeared was super¬ 
imposed on the right seminal vesiculogram, the shadow fell into the sacculation 
of the ampulla of the vas and the diagnosis of vasolitli was made. 

The right seminal vesicle, together with the ampullary portion of the right 
vas with its contained stone, was removed through a perineal approach (fig. 3). 
The wound healed well. The patient was discharged in 10 days and in a year 
and a half he has had no more pain, he has been married and he has this month 
become a father. 

In both of these cases diagnosis and definitive treatment were too long delayed 
because of ignorance of the possibility of seminal calculi. With the knowledge of 
the possibility of having stones in the seminal tract one can be sure that pelvic 
“phleboliths” will be viewed with a little more suspicion in obscure cases hence¬ 
forth. In like fashion one could criticize the vasectomy and vesiculectomy in 
the second case when it is quite possible that vasolithotomy alone would have 
sufficed. The only defense again is ignorance of the disease process and the desire 
to insure relief from recurrent painful and disabling episodes in a young man 
who was rapidly reaching the end of his endurance. 

One can onty speculate on the subject of etiology. The stone in the second case 
was analyzed and found to consist of carbonate apatite (carbonated calcium 
phosphate). It would seem likely that, inflammation or congestion had prompted 
bleeding with retention of a small clot which became calcified instead of being 
evacuated or absorbed. 

In conclusion, 2 cases of obscure abdominal pain due to discrete calculi in the 
seminal tract have been described. So far as can be determined this entity has 
not previously been reported. 

85 Jefferson St., Hartford, Conn. 
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C A IIOl I MW KNii 1! r uuium 

Osteitis pubis imis first <le«( ribed as an entitr b\ Eclrr m Bern m 192 1 In It) 15 
Musilnt reported n senes of 25 cums collected from the litei.itme mid n polled 
with tliese lus oren 2 cases 1 he gieat mnjoi itr of these followed piostatcctomr 
b\ the suprapubic route, bowercr, otlieis hare rcpoited the derclopment of 
osteitis pubis following otliei operatice pioceduies A\ llenshj icported 2 c ises 
m women, one which followed a srmphrsioloim and the othci appeared aftei 
a normal dehreir A ragmil fistula dcrelopcd originating at the os pubis In a 
third ease appearing in the female, the (finical picture of osteitis pubis was 
reported hr Ivlcmberg 'llus infection was nppauntlr metastatic, the souice 
being prelonephntis 

In 1023 Barnes lepoited the cluneal picture of osteitis pubis following a poli¬ 
tical prostatectomr '1 he clinic il picture has also been lepoited following an 
infected inguinal hernia icpan Wheeler, in 1011, lepoited extensile mansion 
of the os pubis following suprapubic erstostonn 'lho clinic il picture has also 
been found with a pi oat it it abscess, and with otctip itional tiauma to the lowci 
abdomen 

Following Wilhn's introduction of prostatcc torn} b> the ictiopubic approach 
in 1940, osteitis pubis became one of its accepted lm/ irds Bencrenti, a staunch 
adrocate of this proccduie, suggested that this complication mar be due to 
disturbance of the blood supplr to the os pubis Most workers agicc that the 
two lcquisites for this tinned pictuie aie tiauma and infection lho largepci- 
tentage increase in this complication following the adrent of retiopuhic pios- 
tatcctomr lends suppoit to tins new The case of ti uima to the periosteum of 
the pubis while nothing in the limited pieresicnl space is obrious Gieat care 
Blast be used in the handling of ictractors and single nl needles 'I he or ci piesent 
infection m anj piostatic suigerj is the stcond rcciuisitc 


1 ‘xtiioi oca 

rlthougb manj wotkers hare studied the pathologr of osteitis pubis, the pic 
ture is still not cleai Goldstein, bj means of a lnopsj of the pubic bone, in one 
0 his cases, described the pathologr as showing the piesenee of loose cellular 
ttmncctirc tissue within the mnriow spaces This connectire tissue was mfil- 
latcd ruth polj morphonucleocj tes, Ijmphocjtes, and a few lnstiocrtes The 
ra goients of bone at biopsy weiesoftci than those of noimal bone The patho 
ogieal diagnosis was repoited as “fiagments of bone showing a histologic pie 


ture 


compatible with the diagnosis of osteitis 


Person reported biopsy of the bone in one of his patients as showing a chiomc 
ualammatory leaction Silr or icported his biopsy as show mg a nonspecific acute, 
■Btlammation Wheelei, howerer, was of the opinion that osteitis pubis is a lesult 

noli'v a t annual meeting Mid Atlantic Section, American Urological Association, Ron 
1 Va March 12-14 1953 
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of nerve injury. He reported one case in which at autopsy there was no inflamma¬ 
tory process, but an atrophy of the cellular elements of the bone was found. 
Osteitis pubis was classified by him as a form of Sudeck’s atrophy. This atrophy 
originally was described by Sudeek in 1900. 

SYMPTOMATOLOGY 

Clinically, the symptoms rarely appear less than 10 days following surgery, 
and usually within 2 to 0 weeks. The sjunptoms are manifested by a gradual 
onset of pain and tenderness over the body or rami of the pubis or ischium. This 
is followed by pain along the inner and outer aspects of the thighs and occa¬ 
sionally in the perineum. There is increasing pain in the groins on walking and 
later painful spasm of the adductor muscles of the inner thigh. The patient 
usually is confined to bed. There may be painful defecation or urination due to 
spasm of the levator ani and levator perinei, both of which are attached to the 
periosteum of the pubis. The course is usually febrile, and persists for several 
weeks. The disease is self-limiting, the pain and tenderness usually lasting from 
six to eighteen months. 

RADIOLOGY 

Radiologically, there may be no findings in the early stages. The first notice¬ 
able change is a fuzziness or haziness in the pubis or its rami. This is followed by 
a frayed appearance of the periosteum, most commonly along the descending 
rami. This is followed within 2 or 3 weeks by a moth-eaten appearance of bone 
destruction in the pubic rami. In late stages there may be a separation of the 
symphysis due to a destruction of the cartilage. Healing may be characterized 
by spur formation, ossification of the symphysis, or by healing and restitution 
of new bone. 

TREATMENT 

Since recognition of osteitis pubis as an entity, different clinicians have sug¬ 
gested various types of treatment. Most workers agree that until the advent of 
adrenocorticotrophic hormone (ACTH) and cortisone, all of the recommended 
treatment left something to be desired. Treatments in vogue were diathermy, 
radiation therapy, chemotherapy and antibiotics. On the presumption that 
osteitis pubis was a trophic disease, large doses of vitamin B complex have been 
used. Frequently orthopedic treatment such as splints, traction, novocain in¬ 
jection, obturator crush, and physiotherapy have been beneficial in relieving 
pain. Hock and Kurtz stress the importance of removal of foci of infection. This 
is done by lavage of prevesical space with solutions containing antibiotics either 
by introduction through a catheter or needle. Recently Marshall and his group 
have reported encouraging results from ACTH. Daw also reports gratifying re¬ 
sults with the use of cortisone. 

CASE REPORTS 

Case 1. A 05 year old Negro was first seen in January 1952 with symptoms of 
prostatism. Urological studies revealed benign hypertrophy of the prostate and 



ostutis rums 


210 


stricture of the mitenoi nnd membianous uietlna A flat ladiogiaph of the ab¬ 
domen, at that time, did not ro\cnl any diseise of the bones of the lovvei abdo¬ 
men and pelus Tiansurethial piostatcctomy was perfoimed and the patient 
made an uneventful lecovciy The urethral stricture was dilated in cmly Mas 
and on June 1 in the office Following the second dilatation, the patient returned 
to Ins home m n nearby town. Subsequently acute urinary retention de- 
\eloped Ills physician unsuccessfully attempted to pass a catheter and lie was 
lefericd to the hospital m acute urimuy retention 
On admission the clinical picture was that of urinary e\tra\as.ition A supra¬ 
pubic evstostomv was done and an indwelling uicthr.il catheter inseitcd 'Ihe 
suprapuhu tube was removed 1 days postopemtncly and the urcthial cathctei 
lcmoved 5 days later. He had an une\entful postoperative course and returned 
home on June 2‘), 19">2 Six days later he was again admitted to the hospital 
complaining of marked pain m the right inguinal region, groin, and both testi¬ 
cles The pain was sufficiently sew ore to prevent him from wnlhing 
On physical examination the positixe findings were tenderness on light pies- 
sure oxer the pubic hone and lower abdomen This was accompanied by pam 
on adduction of both thighs Ills temperature was 1)9 ST The unnaljsis showed 
a trace of albumin and microscopically lcreated many red blood cells His blood 
studies weie essentially normal except for a hemoglobin of 03 pci cent and a red 
blood count of 3,200,000 

Hie clinical picture was one of osteitis pubis The patient was immediately 
placed on 300,000 units of duracillm daily and 0 3 gm of diliydrostreptomycan 
twice daily intramuscularly This was supplemented by sulfamorarine by mouth 
and diathermy to the painful nica After nppioximntely 2) / > weeks of tins thcr- 
apx only slight improvement was noted both objectively and subjcctivelv' At 
that time all therapy was discontinued A flat radiograph of the lower abdomen 
was leported as showing multiple confluent areas of bone destruction of the 
wlics of both pubic bones adjacent to the symphysis involving especially the 
Posterior halves of both pubic bodies (fig 1, .1) He was then placed on cortisone- 
Wmg the first day, 200 mg the second day and 100 mg daily for 10 days 
ter a few dajs of this therapy, the patient began to impiove maikedly At 
oend of the 12 day s of cortisone therapy- he was free of pain, lus tempeiatuie 
"as normal, and there was no evidence of tenderness on pressure over the m- 
' wed areas See figuio 1, B 

■ter completion of cortisone therapy- a rc-exammation of the lovvei abdomen 
^ 0l| e by radiogiaph which was reported as showing complete regeneration 
was'1 PU ' : ” C ' )ones without icsidual areas of bone destruction The patient 
uncharged 3 days latei apparently- free of all symptoms of osteitis pubis 
e "as advised to return foi follow-up luethral dilatation This adv-ico he has 

"ot followed 

lv ljt asc 2 This case report is offered by- Dr R M Bobbitt et al A 74 yeai old 
the' 6 maU llnc * er " cn t a suprapubic prostatectomv for benign hypertiophy- of 

Prostate on September 22,1952 Foui weeks following surgery- pam developed 



250 


C. A. 1IOFFMAN AND R. F. ERHARD 





B 


i 



Fig. 1. Case 1. A, x-ray several weeks after suprapubic cystotomy for ruptured urethra 
and day prior to cortisone therapy. Marked dccalcification of both pubic bodies, more 
marked adjacent to symphysis, with complete destruction of medial cortex of both pubic 
bodies. B, after 12 days of cortisone therapy. Complete regeneration of both pubic bodies 
except for small triangular destroyed area in right superior pubic body. 

in the pubic region and thighs, and the patient had difficult in walking. The 
clinical picture of osteitis pubis progressed rapidly. The adductor spasm became 
so marked that the thighs could not be separated. A flat radiograph taken on 
December 17, 1952 revealed the moth eaten appearance of the pubic rami, con¬ 
sistent with a diagnosis of osteitis pubis. 

The patient was placed on cortisone therapy, 100 mg. for 2 days, followed by 
50 mg. a day for 1 week, then 25 mg. a daj r for 30 da.ys. Within 24 hours after 
beginning cortisone, marked subjective improvement followed. The patient was 
able to walk without pain after 3 days of treatment. After 10 days of cortisone 
he was free of symptoms. 

DISCUSSION AND CONCLUSION 

A brief review of the literature on osteitis pubis has been given. Two addi¬ 
tional eases are reported because of dramatic response to cortisone therapy. 
The diagnosis was confirmed by radiographic evidence. The first ease also was 
of interest because of its unusual causative factor. The second case was of in¬ 
terest because of the rapid disappearance of subjective complaints. 

800 First National Bank Bldg., Huntington 1, IF. Va. 



ObTHlIS l'Unib 


231 


nCrEllENCLS 

Cohen, II J Urol , 65: M-5S, 1016 
Goidfs, A J Uro! , 67 : 370-37.1, 1052 

Goidstein, \ 11 AM)ItimiN,S W \m .1 SurR , 74: 1 SO—lb7, 1017 

IIock.E F andKiut7, K .1 Urol , 65: 110-120, 10:1 

Klfimifko, S .! Urol , 48-0.15-011, 1012 

La\alie,L Ii am> Hamm, 1' C J Urol , 01: S3 00, 1010 

I)A\ \li f, Ij Ii AM) Hamm, F C .1 Urol , 60: 410-132, 10 >1 

Makshaii , V r ITA1 .1 Urol , 67: *101-000, 1052 

Mohtin'mn, II .1 Uiol , 66: 412-417, 1051 

\1osciut, \I J Urol , 54- II7-15S, 1013 

Mo'-uut, M it a: J Urol , 63: 532-533, 1052 

Peariman, C K .1 Urol , 67: 117-120, 1032 

Rosenberg, M L and Vfst, S A J Urol , 60: 707-775, 10IS 

Minimi, S I AND T'ltl l d, S Z J Urol , 62 - 000-002, 1910 



The Jocrxae or Urology 
Vol. 72, No. 2, Aucust 1951 
Printed-in V.S.A. 


CARCINOMA IN MALDESCENDED TESTES 

II. L. WARRES* 

From Medical and Surgical Clinic, Laredo, Texas 

We wish to report 3 cases of carcinoma occurring in undescended testes. 
One of these, torsion of an intra-abdominal testicle with associated malignancy, 
is of particular interest because of the few cases published. 

CASE REPORTS 

Case 1. R. 0., Mercy Hospital No. G410, a 20 year old white man, was seen 
on October 12, 1950 because of sudden excruciating pain arising in the lower 
left quadrant and radiating to the scrotum and left thigh. Since the onset of 
the pain, the patient had not been able to urinate. There was no histoiy of 
previous urinary difficulties. 

On physical examination, the abdomen was acutely tender and rigid in the 
lower left quadrant. The left testicle was not present either in the scrotum or 
inguinal canal. The patient was catheterized with ease and \]/ 2 ounces of clear 
urine obtained. Urinalysis and complete blood count were normal. ICahn test 
was negative. A plain x-ray showed the kidney and psoas shadows to appear 
normal. No evidence of calculus was seen. 

A diagnosis of torsion of an intra-abdominal testicle was made. Through a 
left pararectus incision the peritoneum was opened, and a torsed mass, the size 
of an orange, was found overlying the bladder. An epididymis-like structure 
and a vas deferens were present in a small peritoneal pouch occupying the left 
portion of the scrotum. The tumor mass, epididymis and peritoneal pouch were 
removed en masse. 

Pathology report: The oval encapsulated testis measured 10 cm. by 5 cm. and 
was composed of soft, gray, hemorrhagic, sarcomatous-appearing tissue without 
any normal architecture apparent. The attached cord-like structure showed 
several dilated and thrombosed veins. The essential lesion of the testis was a 
markedly anaplastic carcinoma of the embiyonal type. The tumor cells in many 
instances appeared to practically line blood filled spaces within the substance 
of the tumor. The testicle had been almost completely replaced by tumor which 
had even invaded the epididymis. Diagnosis: Embryonal carcinoma of testicle 
(Dr. David A. Todd, San Antonio). 

Postoperatively the patient was given deep roentgen therapy. Chest film 
done October 28, 1952 was normal. The patient has remained in good health 
to date. 

Case 2. A. S., Mercy Hospital No. 6556, a 34 year old white man, was ad¬ 
mitted October 26, 1950, because of a tender mass in the right groin of 2 to 3 
months’ duration which originally had been diagnosed as epididymitis of an 
undescended testicle. Under penicillin therapy the tenderness decreased, but 
the mass had shrunk only slightly in size. In addition dysuria, urinary burning 

* Present address: Thompson-Brumm-Knepper Clinic, St. Joseph, Mo. 
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and a small urinary stream were present. Gonorrhea occurred many years ago. 
In S years of married life, his wife had never become pregnant. 

On physical examination, the right testicle was present within the inguinal 
canal, was three times normal in size and acutely tender. The left testicle was 
not palpable. The external urethral meatus was small. A urethral stricture 5F 
in size was present one inch within the external meatus. The prostate was 
boggy. Urinalysis was normal. Complete blood count: lied blood cells 5,350,000, 
hemoglobin 1-1.2 gm., white blood cells 15,-150; neutrophiles 70, lymphocytes 20, 
eosinophilcs 1. Kahn test was negative. Chest film was normal. 

A diagnosis of bilateral undeseended testicles and possible right testicular 
tumor was made. A left inguinal incision was made, and a small, soft, flabby 
testis was found at the level of the internal ring. The cord was freed of adhe¬ 
sions, and sufficient length was obtained to place the testicle within the scrotum. 
A right inguinal incision was made. The cord was ligated and cut at the level 
of the internal ring, and the testicle removed. The urethral stricture was cut to 
size 30F following which a 2SF sound could be passed with ease. A urethral 
catheter was left indwelling. 

Pathology report: The testicle formed an oval, flattened mass measuring 9 
% 7}i> by 4 cm. There was a segment of vas deferens 0 cm. in length. 
The opened cut surface of the testis was found to contain a soft, necrotic, mot¬ 
tled, hemorrhagic tumor mass which measured 7 by 0 by 4 cm. The periphery 
was formed by the capsule and some fibrous thickening. The epididymis did 
not appear to be grossly involved and measured 3 by by 0.7 cm. The tumor 
of the testicle was a markedly anaplastic embryonal careinomn which had prac¬ 
tically destroyed all testicular tissue. The tumor was markedly necrotic in some 
areas with associated hemorrhage and what appeared to bo infection. The 
epididymis was involved as was also the first portion of the spermatic cord. 
Diagnosis: Embryonal carcinoma of the testicle (Dr. David A. Todd). 

Postoperative deep x-ray therapy was given. On March 19, 1951, the pa¬ 
tient complained of hemoptysis, weakness, pain in the back of the head, and 
dizziness. Chest film showed a lesion 3 cm. in diameter in the second left an¬ 
terior interspace. Additional deep x-ray therapy plus teropterin were given. 
Die patient steadily declined and expired April 29, 1951. Permission for autopsy 
was not obtained. 

Cose S. J. G., Mercy Hospital No. 7349, a 28 year old white man, was seen 
January 0, 1951, with the following history: Four days previously, while doing 
heavy lifting, the patient felt pain in the right testicle. That evening the pain 
became worse, and he had a low grade fever. A diagnosis of epididymitis was 
Diade, and penicillin given. Tenderness, however, persisted. In 1944 an opera- 
boil had been done because of bilateral cryptorchidism. The right testicle had 
been brought into the scrotum; the left removed because of insufficient length 
°f cord. 

On physical examination well healed, bilateral inguinal scars were present. 

lie right, testicle was tender and slightly enlarged. It was thought that the 
epididymis was twice normal in size though a line of demarcation between testis 



254 


H. L. WARRES 


and epididymis could not be felt. Urinalysis was normal. Complete blood 
count: Red blood cells 4,890,000, hemoglobin 13.5 gm., white blood cells 11,600; 
neutropliiles 1 5, lymphocytes 23, eosinophiles 2. Sei’ology was negative. 

A preoperative diagnosis of traumatic epididymitis was made. The scrotum 
was incised, and its contents evacuated. The testis was twice normal in size, 
bluish-black in color and quite hard. The epididymis was only slightly enlarged. 
The testicle was removed. 

Pathology report: The specimen consisted of a markedly enlarged nodular 
testicle measuring 5 by 3 by 3 cm. The testicle was practically replaced by 
lobulatcd tumor of a solid structure and encephaloid appearance. Sections from 
the testicular tumor showed it to be typical embryonal type of carcinoma with 
heavy infiltration of stroma by lymphocytes. The tumor had practically re¬ 
placed all of the testicular tissue although no serosal infiltration was seen. In 
areas the tumor has undergone marked necrotic changes. It had spread through 
into the epididymis which showed a right large tumor composed of embryonal 
cells. Diagnosis: Embryonal carcinoma of testicle involving epididymis (Dr. 
David A. Todd). 

Postoperatively a course of deep x-ray therapy was given. Chest films have 
remained negative for metastasis, and the patient is in apparent good health. 

DISCTjSSIOX 

Campbell states that failure of normal descent of the testicle occurs in 1 to 
3 per cent of males. In 10 per cent of these it is bilateral. The proportion of 
abdominal to inguinal testes is 1:4. Descent usually takes place in the first 
3 r ear. If it has not done so bj' puberty, it is unlikely to occur. 

A variety of pathological conditions are associated with cryptorchidism. 
More than 70 per cent have a concomitant inguinal hernia. Practically all 
postpubertal cryptorchid testes are sterile because of the heat factor (Moore). 
In addition atroph 3 r due to interference with circulation, compression within 
the canal or to trauma may take place. Meyer reported 3 cases of fatal peri¬ 
tonitis due to suppurative epididymitis in abdominal testes. 

Torsion of an intra-abdominal testicle is rare. Charendoff et al. found 19 
cases in the literature and added one. Malignancy was present in 65 per cent 
of these. 

Various authors have stated that the incidence of malignancy in cryptorchid¬ 
ism is 20 to 40 times as great as in normally descended testes. Moreover the 
chances of an abdominal testicle becoming malignant are greater than that of 
one retained within the inguinal canal. Whether all undescended testes are 
potentiall 3 r malignant remains a controversial issue. 

In 3 y 2 years of private practice the author has seen 5 cases of malignancy of 
the testes. Three of the five were in undescended testes. One case of malignant 
degeneration took place 7 3 r ears after orchiopex 3 '. Cabot believes that successful 
orchiopex 3 ' reduces the danger of malignant deterioration. 

In view of the poor prognosis for undescended testes as to spermatogenesis, 
incidence of infection, trauma, and malignant degeneration, it behooves us to 
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study this problem with care. In all probability unrlcsocmlet! testes should be 
brought into the scrotum surgically at or before puberty if no response is ob¬ 
tained with hormone therapy. Testes which cannot be placed within the scrotum 
should be removed. It is suggested that surgical correct ion done some time after 
puberty does not reduce the possibility of malignant degeneration. 

summary 

Three eases of carcinoma in undeseended testicles are reported. One was dis¬ 
covered concomitantly with torsion of an intra-abdominal testicle. Another 
occurred 7 years after orchiopexy. 
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FATAL REACTION FOLLOWING AORTOGRAPHY WITH 

NEO-IOPAN 


A. J. JOSSELSON and JOSEPH II. KAPLAN 

With the progressive refinement of injection techniques, administration of 
radio-opaque media has become a frequent diagnostic procedure. Because of 
increasing numbers of cases studied, toxic or allergic reactions may be encoun¬ 
tered. To prevent repetition of serious or fatal reactions, as well as to assist in 
evaluation of new products, it becomes the duty of the physician promptly to 
report the occurrence of all untoward reactions. The product Neo-Iopax (Diso¬ 
dium N-methyl-3, 5-diiodo-chelidamate) has enjoyed a widespread acceptance 
in the field of excretory urography. Instances of allergic and other reactions to this 
material have appeared in scattered reports 1 ' 8 in the literature. Reference 9 was 
made to a fatality resulting from the use of pyelectan in an editorial but the case 
was not described in detail. The following case is presented as an example of a 
fatal reaction to Neo-Iopax. 

CASE REPORT 


M. S., a 35 year old white woman, was first seen in May 1952 by one of us 
(A. J. J.) with the complaint of palpitation and headaches in early morning. She 
reported a systolic hypertension of 200 mm. of mercury known since September 
19, 1951. She had been told during her pregnancy twelve years earlier that her 
blood pressure was elevated “slightly.” 

The blood pressure was 190 mm. of mercury sj r stolic and 120 mm. diastolic. 
Examination of ocular fundi revealed moderate diffuse arteriolar sclerosis without 
exudates or hemorrhages. The optic discs appeared normal. No other physical 
findings of note were encountered. 

Blood nonprotein nitrogen, complete blood count, serologic test for syphilis 
and electrocardiogram were negative or within normal limits. Roentgenogram 
of the chest was normal. Serum albumin was 3.6 gm. per 100 cc; serum globulin 
was 3.4 gm. Urinalyses revealed specific gravities of 1.008 and 1.009 with al¬ 
buminuria ranging from trace to 2 plus. An excretory urogram made with 20 cc 
of a 50 per cent solution of Neo-Iopax revealed absence of visualization of the 
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Fig. 1 

left kidney with n large ureteral calculus measuring 1.2 cm. in diameter located 
at the ureterovesical juncture. There was a compensatory hypertrophy of the 
right kidney. Serum calcium and phosphorus were within normal limits and 
phcnolsulphthalcin excretion was 04 per cent in 2 hours. 

Removal of the left kidney was contemplated because of its possible contribu¬ 
tion to the vascular hypertension resulting from renal ischemia (Goldblatt effect). 
It was necessary to obtain an estimation of the circulatory status of the kidney 
before concluding that nephrectomy was indicated. Accordingly, on July 11 an 
aortogram was made through the translumbar approach. Xeo-Iopax (lo cc of a 
75 per cent solution) was used as a contrast medium. The proccdtue was per¬ 
formed with case and the patient complained of no discomfort at the time. The 
renal arteriogram obtained is icproduced in figure 1. The day after this procedure 
the patient complained of nausea, vomiting, edema of the face and neck, and 
diffuse myalgic pains. 

Because of protracted vomiting and a persisting ileus, the patient was hos¬ 
pitalized on July 10. The temperature was elevated to 100-101F during the first 
3 days of hospitalization. Initial laboratory dnta revealed mild anemia and nor¬ 
mal values for serum electrolytes. The blood nonprotein nitrogen was 120 mg. 
per cent. Bleeding time was reported as 21 minutes. The patient’s symptoms 
persisted and the urine became grossly bloody; the volume averaged 200-500 cc 
daily. The oliguria peisisted in spite of the administration of intravenous fluid 
m amounts calculated to leplaee fluid and electrolyte losses and to correct de¬ 
hydration without producing edema. The hospital couise was stormy and the 
patient did not respond to supportive therapy, which included blood trans¬ 
fusions, antibiotics and fluid and electrolyte replacement. The azotemia pro¬ 
gressed with the blood nonprotein nitrogen stabilizing in the range of 580 mg. 
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per cent. The ileus was refractory to treatment. A terminal uremic pericarditis 
and diffuse petechial rash appeared and she died the twenty-sixth day. 

At necropsy, the findings of note were confined to the lungs, heart and kidneys. 
Approximately 1500 cc of blood tinged fluid was present in the left pleural cavity 
and 1000 cc in the right cavity. The lungs weighed 800 gm. There was partial 
atelectasis of both lower lobes. The pericardial sac contained 500 cc of thin 
bloody fluid. A shaggy fibrinous red gray exudate was present on epicardial and 
pericardial surfaces. 

0 lie heart weighed 375 gm. Lett ventricular hypertrophj'' was marked, the 
wall measuring 17 mm. in thickness. The endocardium was thin and smooth and 
there were no valvular defects. All major coronary arteries were patent and no 
significant atherosclerosis was observed. 

The left kidney was a scarred, shrunken, nodular organ measuring 6 by 4 by 3 
cm. Its slightly thickened capsule stripped with moderate difficulty leaving a 
pitted surface on which there was a solitary thin walled C 3 r st 12 mm. in diameter. 
The sectioned surface revealed marked dilatation of the pelvis and all calyces. 
The entire parenchjuna measured less than 5 mm. in thickness. At the left ure- 



Fig. 2 
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Fig. 3 


torovesical juncture a tlmk brown .stone measuring 1.2 by .S cm. completely 
obstructed the ureteral ostium. 

The liglit kidney extended nearly to the pelvic brim and mcasuicd 15 by 8 
by 7 cm. A thin eapsule stripped with case leaving a soft, flabby, mottled, 
yellow-grev surface studded by soft, cortical abscesses measuring 1 to 3 mm. m 
diameter. Numerous pinpoint areas of hemoriliage were also observed scattered 
over the cortical surface. Similar homonhagic areas also were seen in the sectioned 
surface throughout the cortex and miliary abscesses up to 1 cm. in diameter were 
found in the medullary portions and tips of the pyramids. 1 he meter appeared 
normal. The kidneys and bladder are leproduccd in figure 2. 

Microscopic sections of the left kidney revealed findings consistent with ad¬ 
vanced stage of scvcic chronic pyelonephritis. Findings in the right kidney arc 
represented in figure 3. Several distinct processes wcie appm ent as represented 
hy multiple small abscesses, intimal fibrosis involving mtcriolcs and small aiteries, 
infarction of glomeruli with hemorrhage into the capsular spaces, and various 
stages of tubular destruction and regeneration. Itr marry of tire proximal con¬ 
voluted tubules there were marked destruction and desquamation of lining 
epithelium. Regenerating flat, darkly staining, neu'ly formed epithelial cells were 
seen in mimeious tubules. 

COMMENT 


This is a case of hypertensive cardiovascular disease associated with an 
atrophic left kidney secondary to chronic hydronephrosis and pyelonephritis. 
In spite of a diffuse nephrosclerosis the contralateral kidney exhibited only 
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moderate impairment of function until a severe insult precipitated renal failure. 
Clinically this reaction followed and was apparently produced by an aortogram 
in which Xeo-Iopax was used. Because of facial edema, prolonged bleeding time, 
and severe gastro-intestinal disturbance, it was presumed that the episode was 
produced by an allergic response to the dye. However, the anatomical changes 
found in the glomeruli and tubules of the right kidney suggested a severe toxic 
reaction, such as that which may be seen with acute heavy metal poisoning. It is 
true that a high concentration of the dye probably entered the right kidney, as 
revealed by the roentgenogram. This may be attributed to the absence of circu¬ 
lation in the left kidney and perhaps also to the fortuitous placement of the 
needle in the aorta exactly opposite the lumen of the right renal artery. This 
however, was the purpose of the procedure technically and should not pose an 
undue hazard for the patient or a penalty for the physician. 

Though there were advanced vascular changes in the right kidney, this patient 
might still have enjoyed a favorable response following a left nephrectomy. 
Instead a fatal reaction following the use of Xeo-Iopax occurred. 

SUMMARY 

An aortogram, in which Xeo-Iopax was used, apparently produced a toxic 
reaction which was fatal to a patient with hypertensive cardiovascular disease 
associated with one atrophic kidney. Reports indicate that nonfatal untoward 
reactions to Xeo-Iopax are not uncommon. This case is presented to indicate 
this dye may also be lethal in its effects. 

1237 E. Main St., Alhambra, Calif. 
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THE CLINICAL USE OF CVCLAINE (IIEXYLCAINE) AS AN ANES¬ 
THETIC AGENT IN UROLOGICAL SURGERY:—A REPORT 
OF OBSERVATIONS OF 1000 PATIENTS 

LEROY W LEE, EDWIN DAVIS, Jit \\r> JOHN llUtMOUE 

From the Departments of Urologif and Anesthcswlmji/, the Unnersitr/ of A cbrasla College of 

Medictm , Omaha 

Hexykame (l-cyclohe\ylamino-2-piopylbcn/oatc) was synthesized by Han¬ 
cock, et al 1911.' Its possible clinical u«-e was suggested by animal studies con¬ 
ducted by Beyer, et al. 19IS. 5 They showed the compound to have an oidei of 
toxicity comparable to procaine, an ordei of topical anesthesia comparable to 
cocaine, an order of nerve, block anesthesia intermediate between butacaine 
and tetracaine, and a donation of spinal anesthesia second only to tetiacame 
(o\er twice as long as piocaine). 

There followed a pichminary clinical icport of its usefulness by Ruben and 
Anderson 1010’ who observed 400 patients in whom cyclaiue anesthesia was 
used. They concluded, “our expeiienee to date indicates that the new diug pio- 
\ides complete and longei lasting nerve block in smallci doses lclativc to its 
animal toxicity than does procaine.” Totkckon and Cooley 19.)I 4 lcported on 
its use in low spinal anesthesia in obstetrics in 1000 patients They were im¬ 
pressed by the uniformly satisfactory anesthesia obtained and “the laigepeicent- 
age of patients in whom thcio was no appreciable lowering of blood pressure." 
According to Orkin and Rovcnstmc 1932, 1 cyelainc in 1 per cent solution is 
stable to boiling and autoclaving for sterilization purposes The solution is 
stable foi one oi more months with no appmcut loss of effectiveness 
Our observations were begun July 1952 and continued for one year. Duimg 
tins time cyelainc anesthesia in one form oi nnolhci was given to 1000 patients. 
Types of anesthetic techniques and numbers of patients involved aic piesented 
in table 1. 

cxclum; fou cxudal anesthesia (320 patiex rs) 

A solution of cyclaiue in the concentiation of J-4 of 1 per cent was used for 
all caudal anesthesias The dosage was 30 to 40 cc. In figuie 1 the technique of 
single dose caudal anesthesia is illustrated Figure 2 shows an actual dissection 
of the caudal canal with relationship of the caudal needle to the cauda equma 

Sharp and Dohmc, Inc , Philadelphia, P.i furnished c\ clame (he\\ Icuinc) for this in¬ 
vestigation 1 
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Table 1. Types of cyclaine anesthetic techniques 


I 

MJMBEB OP PATIENTS 

Caudal J 

320 

Continuous caudal 

75 

Ilypcrbalic spinal 

140 

Hypo baric spinal ] 

25 

Topical: female bladder and uretlna 

75 

Topical: male urethra 

225 

Local infiltration 1 

140 




4-C 

0 ! 

Fig. 2 

Fig. 1. Schematic anatomical piescntation of technique of single dose caudal anesthesia; 

Xo 19 needle in caudal canal. v 

Fig. 2. Photogiaph of actual dissection of caudal canal showing indetail; A , spinal coin, 
D, dura; li, nerve; H, hiatus of caudal canal; C, Xo. 19 caudal needle. 

In table 2 the various procedures done under single dose caudal anesthesia are 

enumerated. . . 

In this series of 320 single dose caudal anesthesias surgical anesthesia was 

obtained in 3 to 7 minutes and remained profound for the duration of the pro¬ 
cedure. No supplemental anesthesia was necessary. There were no untoward 

reactions. 

CYCLAINE FOR CONTINUOUS CAUDAL ANESTHESIA (/5 PATIENTS) 

A solution of cyclaine in the concentration of M of 1 per cent was used for 
all continuous caudal anesthesias. The initial dose was 80 cc, supplementing 
as needed during the course of the surgery. Only five of the patients requned 
„ nv supplemental administration of the agent. In figure 3 the technique o 
continuous caudal anesthesia is illustrated. In table 3 the procedures done 
under continuous caudal anesthesia are enumerated. , 

Anesthesia was profound and satisfactory for the duration of the pioce 



CYCLAINK 


203 


Tm»lk 2. Procedures done under gitiplr dose cifcimnc caudal anesUH'sia 



Cystoscopy, ureteral calttrferi&atifm and retrograde pyelography t 231 

Cystoscopy.. . | TO 

Transurethral resection of prostate . 3 

Circumcision .... 3 


Ureteral dilatation, 2 

Internal urethrotomy . 2 

Transurethral fulguration 2 

Urethral dilatation i 2 

Utholapaxy . j 1 

Meat atomy ... 1 


in every patient. One patient had a mild transient loss of consciousness shortly 
after injection of the cydaine solution, but recovered in about 5 minutes. 

CYCLA1XE VOU IlYI'Eimvmc SPINAL ANESTHESIA (MO PATIENTS) 

A solution of cyclaiue in the concentration of 1 per cent in o per cent dextrose 
was used for all “low spinal*.” Four to five cubic centimeters of the solution 
(40 to 50 mg, of cyclaiue) were used. The specific gravity of this hyperbaric 
solution was found to be 1.0200 (spinal fluid is 1.0000). In table 4 the procedures 
done under this method of “low spinal” arc enumerated. In all instances the 
solution was injected intrathecally without dilution with spinal fluid, the pa- 



'inJo' 3’ Schematic anatomical presentation illustrating technique of continuous caudal 
» acsuicsui. >>o,19 malleable steel needle in caudal canal and connected to supply of of 
per cent cyciainc solution in syringe. 
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Table 4. Procedures done under hyperbaric spinal cyclainc 



NUMBER OF PATIENTS 

Transurethral resection of prostate 

74 

Transurethral fulguiation of bladder tumor 

24 

Cvstoscopic manipulation for uretcial calculus i 

15 

Cystoscopic examination with retrograde pyelography 

4 

Litholapaxy i 

4 

Cystoscopy 

4 

Internal urethrotomy 

4 

Excision urethral lesions 

4 

Meatotomy 

2 

Orchidectomy 

2 

Transuretlnal cndovesical uieterolithotomy 

1 

Circumscision 

1 

Excision of spermatocele 

1 


tieni being in sitting position during injection and for three minutes following 
injection. 

In all instances the anesthesia was rapid in onset (3 to 5 minutes), profound, 
and of a duration sufficient for the operative procedure. No supplemental anes¬ 
thesia was necessary and there were no untoward effects. 

CYCLAIXE FOR HYPOBARIC SPINAL ANESTHESIA (25 PATIENTS) 

A solution of cyclainc in the concentration of )4 of 1 per cent was used for 
all hypobaric spinal anesthesias. This solution was prepared by diluting 1 cc 
of 5 per cent cyclaine with sterile distilled water to a volume of 20 cc. The hypo¬ 
baric solution thus prepared contains 2.5 mg. of cyclaine per 1 cc and has a 
specific gravity of 1.0028 (spinal fluid is 1.0060). The solution is injected intra- 
thecally without dilution with spinal fluid with the patient in lumbar position, 
operative side up. We have preferred to inject through a Lemmon continuous 
spinal setup; in the event that the operation is prolonged, supplemental injec¬ 
tions may be given. The dosage is 10 to 15 cc (25 to 37.5 mg). The technique 
is shown in figure 4. Anesthesia developed in 3 to 7 minutes after initial injection 
and was profound allowing completion of the surgical procedures without sup¬ 
plemental injection of solution. No untoward reactions occuned. 
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Taiii k 5. P raced urt *? done under hypohartc spinal cyclainc 


M T MJ1FR OF PUIFVXS 


Nephrectomy 

Ureterolithotomy 

Pelvioplasty 

Nephropexy 

Pelviolithotomy 

Nephrostomy 


10 

1 

o 

1 

1 


TOI’IC \L CYCLUNE ANE-STIIESI \ OK TUB FEMUX MADDER (75 PATIENTS) 

A solution of cycininc in the concentration of 1 per cent was used fop nil topical 
cyclainc anesthesias of the female bladder. The bladder Mas drained with a 
small mcthrnl catheter and 30 cc of the solution intioduced. In table 0 the 
procedures done under this type of anesthesia are enumerated. 

Anesthesia was almost immediate in onset and satisfactory for completion 
of the procedure. Time were no untow aid effects. 


Tahi.C C P raced tin s done under topical cyclainc anesthesia 

in the female 

1 

M.MI1ER or PATIENTS 

Cystoscopy, ureteral catheterisation, and retrograde pyelography 
Cystoscopy 

GS 

7 


topic \tj cyciaine AN'iisTiinsi\ of Tin: mile tniKTnru (22o patients) 

A solution of cyclainc in the concentration of 5 per cent was used for all topi¬ 
cal cyclainc anesthesias of the male uicthra. Five cubic ccntimctcis of the solu¬ 
tion were introduced into the urethra with the 5 co uicthral tip glass Asepto 
syringe. The solution was letnined in the Uiethia by finger piossure for a peiiod 
of 3 minutes before beginning instrumentation. In table 7 the procedures done 
undet this type of anesthesia aie enumerated. 


Tabik 7. Proccdwcs done under topical cyclainc anesthesia irl the male 



NLMTFR OF PATIENTS 

Cy stoscopy 

205 

Urethral dilatation 

20 


Table S Procedures done under local infiltration anesthesia with cyclainc 



CC OP J4 or 1% CYCIAINE 

NUMBER OF PATIENTS 

Bilateral vasectomy 

5 cc each side 

124 

Circumscision 

50 cc 

4 

Bilateral orchiectomy 

30 cc each side 

5 

Suprapubic cystostomy 

100-150 cc j 

3 

Biopsy scrotal lesions 

10-20 cc 

9 

Meatotomy 

5 cc 

2 






266 


L. AY. LEE, E. DAVIS JR. AND J. BAHMOKE 


Anesthesia was almost immediate in onset and satisfactory for completion 
of the procedure. There were no untoAvard effects. 

LOCAL INFILTRATION ANESTHESIA AA'ITH CYCLAINE (140 PATIENTS) 

A solution of cyclaine in the concentration of Yi of 1 per cent was used for all 
local infiltration anesthesias. The amounts used in any one patient varied from 
5 to 150 cc of solution. In table 8 the procedures done under this type of anes¬ 
thesia are listed. 

Experience Avitli cyclaine as an agent for infiltration anesthesia impresses 
one Avith its almost immediate onset, excellent spreading factor, and depth of 
anesthesia. There Avere no serious immediate or delayed systemic reactions, 
or eA'idence of any acute or delayed local tissue damage or irritation. 

SUMMARY 

Cj r claine is an anesthetic agent Avith qualities suitable for use in infiltration, 
regional, and topical anesthesia. It possesses the advantages of rapid onset, 
prolonged activity, profound depth of anesthesia, and decreased toxicity. 

It Avould appear clinically that cyclaine is less toxic than procaine and that 
cyclaine is a more satisfactory topical anesthetic agent in the bladder or urethra 
than 2 per cent cocaine. 

I486 Medical Arts Bldg., Omaha 2, Ncbr. 
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A NEW INTEUCH YNGEYBE1D TUMOR RESECTING INSTRUMENT 
SWIUI I. r KItVMI II 

Neoplasms of the bladder have received intense thciapcutic attention by all 
urologists in an effort to c\ oho the best suigic.nl appioich Those who nd\ ocatcd 
the most radiod surgical attaih on all but the simple papillomas hue had then 
opportnnitj to present their lexults Likcnne, the time honoicd lesiilts of de¬ 
struction of papillary neoplasms of varjing malignancy bj phvsical agents hare 
been impressed on urological thinking The author, like all urologists, has con¬ 
sidered Ins own experience and the published lesnlts of the great clinics 

Cjstoscopic experience and tu umen helped by biopsy must still be the gieatest 
factor m choice of piocedmc Surface malignancies which are pnpillai\ m tjpe 
ran be treated sm (cssfullj and some permanently cured by pin sic al modalities 
Infiltrative papillary and nonpapillarj lesions (neoplastic extension deeply 
into and bevond the musoulniix) can not bo cured by physic d agents and few 
can be cured bj the most radical surgical approith However, pirtial and veiy 
radical cjstcctomj unquestionably liaxe a definite place m the thciapj of bladder 
neoplasm 

In 103(> the nuthoi presented a ball tipped interchangeable electrode to be 
U'cd with a McCarthj clectrotomc and at that time predicted that the lesec- 
toscope was the most natural and precise lnsliumcnt foi the mstiumental 
treatment of bladder neoplasm llis thought at the time was that a ball tipped 
electrode u=ed at theba«c of a growth gaxedeep penetration of electiocoagulntion 
"here it was most needed As the era of bold icscction of the piostatc advanced 
it was inevitable that bold electioresection of giowths should ha\c its trial 
Extensive expenence has demoustialed that electroicsection of the mass of the 
growth is best and deep electrocoagulation of the bn=o of the glow tli is desirable 
Paiallel clinical and p ithological studies of c.xci'-ed neoplastic bladders invented 
the limitation of both the physical and suigical treatments and maj' hax c serv ed 
to stabilwe uiological thinking 

During instrumental resection of papillomatous giowths, some of lather 
broad base, the loop of the rescctoscope has sometimes failed to cut giowths 
"Inch were not fixed since the villi floated avvaj from the loop Theauthoi theic- 
fore presented to All TiedenckJ Wallace the idea which is heieaftei desenbed 
If the instrument is woithy of gathcuug momentum it will be due to the genius 
and kind interest of a person who has alicady earned the most honoied and 
revered legard of uiologists everywhere 

Figure 1 leveals an interchangeable element which can be passed thiough a 
No 28 leseetoscope sheath A spinig mamt mis the cutting loop in the pioximal 
position well inside the No 28 sheath Visualization is obtained with a No 68 
McCarthy panendoscopic telescope Thumb pressuie forward pushes the loop 
retrogiade from the inside of the reseetoscope sheath distally thiough the newly 
formed fenestra into the terminal recessed beak Release of thumb piessuie 

Accepted for publication Jul> 17, 1953 
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Fig. 1 


permits the loop to be returned to its original position within the sheath. Thus 
tissue fixed between the loop moving retrograde and the terminal hollow, niched 
beak can be cut and if desired the loop returning to its original position may 
be activated by the cutting current for the purpose of resection. 

The field of usefulness for such an interchangeable element should be greatest 
for certain types of neoplasms and also for retrograde resection of residual pros¬ 
tatic tissue close to the external sphincter during endoscopic resection of the 
prostate. In the latter instance the external sphincter may be protected from 
accidental injury. 

254 Slate St., Perth Amboy, N. J. 
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RENAL PAIN 
AUSTIN I DODSON 

It is the purpose of this piespnt.ition to call fuilher attention to a group of 
patients who complain of pam typical of that usually associated with disease of 
the hidnejb and ureteis without demonstiablc pathological changes Renal and 
ureteial pun lsusualh associated with obstructive lesions of the uppci urmaiy 
tract, and one can usually demonstrate a stone, a stricture, stenosis of the uicteral 
orifice, a kink in the meter, or urotoropchic obstruction Renal pam may also 
he associated with pcmcnal inflammation m tumors of the kidney, paiticularly 
when hcmoirhagc has occurred within the tumoi, and with lcnal ivsis 
We are occasionally consulted by patients who picscnt none of these patho¬ 
logical pioccsses, whose kidnejs appeal normal m outline, whose pelves and 
ureters have a configuiation within normal limits, and m which function and 
emptying time is normal Yet, the patient complains of constant oi peuochc 
pam that cannot be differentiated fiom the pun we commonly as-ocinte with 
demolish able renal disease These patients arc usually women and the pain has 
its onset dining the menstrual tune of life In most cases the patients are of a 
highly neivous temperament and m many instances such factois as economic 
insecurity, domestic oi personal affairs fuithcr complicate the problem The 
mant ll state does not seem to be significant Of 8 patients lcpoitcd by Ciab- 
trec, foui were inaincd Young ct al reported 5 cases of nephralgia, two of whom 
were mmricd, and of the foui patients recorded m this rcpoi t only one was single 
In most cases the paltcnt bears from one to seveial abdominal seals, the icsult 
of surgical efforts to restoic her health 

In many instances the onset of pam follows latlici closely some ptcvious ill¬ 
ness usually involving the kidnevs oi pelvic stiuclures One of my patients first 
suffeicd pyelonepluitis following a pelvic opeiation Two had been opeiated 
upon for lenal ptosis and one had had bilatcial renal calculi with the loss of one 
kidney Dclajed emptying of the iciial pelvis without evidence of organic ob¬ 
struction is occasionally encountered, and minor degices of lenal mobility are 
not unusual In some cases the uietcrogiam presents a straight, nairovv tube as 
evidence of ureteial spasticity 

L S Young, W E Wilson and R Nelson in the Journal of Urology (May 
1950) in a discussion of nephralgia present an excellent descuption of the auto¬ 
nomic neiv ous sjstem as related to renal pam A buef abstract of this discussion 
is herewith presented It is geneially agieed that the nerve supply of the kidney 
is denved solely from the autonomic nervous system, and is both sympathetic 
and paiasympathetic Paiasympathetic fibers from the vagus neive pass to the 
kidney by way of the celiae and aortic plexuses The function of the parasympa¬ 
thetic nerves is not understood The sympathetic nerve supply is mainly from 
the celiac ganglion and aortic plexus Pieganglionic fibers are received from the 
sixth thoiacie through the first lumbal sympathetic ganglia, by way of the 
gieatei, lesser and least splenic neives A fine network of post ganglionic fibers 
sunound the lenal artery and its blanches Fibers also travel within the muscular 

Read at annual meeting, South Central Section of American Urological Assnci itinn 
Ivans as Gitj , Mo September 21-23, 1953 Association, 


270 


AUSTIN I. DODSON 


coat of the blood vessels. It is therefore evident that denervation of the renal 
vessels cannot be completely effective. Sympathetic nerves terminate within the 
smooth muscle tissue of the renal tubules and calyces. There are both efferent 
and afferent fibers. The efferent fibers are thought to cause constriction of the 
muscle cells and also vasodilation. Painful sensations arising in the kidney and 
ureter pass over the afferent nerve. The preganglionic fibers of the sympathetic 
system pass in the intermediolateral columns of the cord. There is evidence that 
there is cortical representation in the autonomic system in the premotor cortex 
of the frontal lobes. Following prefrontal lobotomy in the treatment of severe 
nervous disease, many disagreeable effects of a disturbed autonomic system have 
been relieved or ameliorated. It has therefore been suggested that patients suffer¬ 
ing from nephralgia who have been classified as emotionally unstable, may have 
emotional instability which relieves itself by an overflow into the autonomic 
nervous system rather than by personal adjustment. 

Maier, Engelmann, Wharton and others believe that the ureters can function 
automatically and initiate their own muscular contraction without the necessity 
of external neural connection. Barringer, Wu and Quinby are agreed that ade¬ 
quate stimulus for ureteral peristalsis is diuresis. Lapides demonstrated that 
ureteral peristalsis will continue despite interference with nerve supply to the 
ureters. He therefore believes that the ureter is an autonomous organ and that 
the autonomic ganglion takes no part in maintaining ureteral'contraction. Cald¬ 
well, Marks and Rowntree denervated the renal pedicles of a group of dogs upon 
which subsequent renal studies were done. There was no change in the excretion 
of dyes. Concentrative powers of the kidneys were temporarily diminished. This 
persisted in one dog for two months. After five months, the only evidence of 
change in function was increased diuresis. 

In 1921, Papin and Ambard advocated renal sympathectomy for the relief 
of renal pain associated with small hydronephrosis. They reported relief in four 
of six patients. Function tests reveal no difference in the function of the kidney 
following operation. There was no change in the hydronephrosis. A nephropexy 
and renal decapsulation was done on these patients. Therefore it is difficult to 
evaluate the results. 

In 1943, Elmer Hess discussed renal denervation and mentioned the fact that 
the operation had been advocated for the relief of reflex anuria, nonmechanical 
hydronephrosis, early tuberculosis, prevention of renal calculi, hypertension and 
nephralgia. There was no evidence that the operation had been helpful in any 
but the latter. 

In 1948, Granville Crabtree reported 8 patients upon whom renal denervation 
had been done. There was complete relief in five. In one there was a complete 
failure. One patient was probably relieved for two years and another for three 
years. He called attention to the fact that most patients with unexplained renal 
pain were of a highly nervous temperment and that neurosis had been diagnosed 


in almost all instances. . , 

Elwood Young and associates were of the opinion that patients m tins group 

should include those with abdominal or back pain of proven renal or ureteral 
origin in whom no obvious causes can be found, including those cases of minima 
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hydronephrosis for which no organic explanation can be found. They state that 
it has been shown that an autonomic reflex arch exists which is similar to the 
somatic arch and it is felt that an inbalance of the autonomic nervous system is 
a common cause of renal pain without demonstrable organic changes. Young 
suggested that following a complete physical examination and urological study, 
certain tests should be carried out to determine whether or not renal denervation 
might be expected to be of benefit. First, the administration of Etnmon, with the 
idea of blocking the autonomic nerves. Second, administration of a placebo in 
the place of Etamon. The patients getting relief from the placebo should be 
treated on a psychotic basis. Third, unilateral paravertebral splenic chain and 
dorsal lumbar sympathetic ganglion block from DO to L2 during an attack of 
pain. The patient whose symptoms arc relieved by a sympathetic block, either 
by the use of novocain or by the use of Etnmon, should respond to adequate 
denervation. Young reported five patients, one cured by nephrectomy, one re¬ 
lieved by frequent ureteral dilatations, one apparently relieved by ureteral dila¬ 
tions and sympathetic block, one cured by sympathectomy, and one partly 
relieved by Etnmon, placebos, parasympathetic excision refused. 

I present -1 patients, all of whom have had previous operations for the relief 
of renal pain. Two are relieved by sympathectomy and one by a cordotomy. 
These three patients were practically’ invalids because of discomfort and at the 
present time are carrying on their normal household or business duties. The 
fourth patient has been relieved of pain in the left renal and ureteral areas. Since 
the sympathectomy was done she has been operated upon because of a herniated 
disk. At present she complains of pain in the right lumbar area. This pain is not 
constant, but quite severe at times. Because of the diagnosis of herniated disk 
shortly following the sympathectomy, the advisability of the operation has been 
questioned. The patient however is positive that she obtained definite relief 
from the sympathectomy. The operation in this case is not recorded as a com¬ 
plete success. 

cash KKi’oirrs 

Mrs. A. B., aged 34, was admitted to St. Elizabeth’s Hospital November 30, 
1950 because of pain in the right costovertebral area and in the lower part of her 
abdomen. The pain was of 0 years’ duration but had gradually’ grown worse un¬ 
til she was practically’ incapacitated. In 1947 her right kidney’ was suspended 
without appreciable relief. Examination showed her kidney' to be in good posi¬ 
tion. There was a slight angulation of the right ureter near the renal pelvis. 
The only other evidence of a pathological process was spasticity of the colon. 
She was treated 3 months with bed rest, ureteral dilatations, antispasmodics and 
placebos without improvement. March 14,1951, a thoracolumbar syrnipatliectomy 
was done and because of the angulation of the right ureter the kidney was ex¬ 
posed and freed of adhesions. An aberrant blood vessel at the lower pole was 
ligated and divided and all nerve trunks that could be identified were stripped 
from the renal artery’. The kidney was fixed in a normal position. 

Convalescence was uneventful. Twelve months following the sy’mpathectomy 
she reported that she was in better health than she had been for several years and 
had required no medical attention since leaving the hospital. 
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j\Iiss E. II., aged 33, was admitted to St. Elizabeth’s Hospital November 18, 
1950 because of pain in the left costovertebral area, radiating into the lower ab¬ 
domen and left leg. She stated that she had had pain in her back or abdomen 
almost constantly since she was a child. Her history disclosed numerous hospital 
admissions. Her appendix was removed when she was 17 years old. A year later 
a partial excision of the right ovary and a presacral nerve resection was done. 
At that time a diagnosis of right ureteral stricture was made. Three years later, 
her right kidney was removed because of hydronephrosis and stone. Six years 
later, she had a left nephrolithotomy and at the age of 31, a cholecystectomy. 
Examination showed a poorty nourished but well developed young woman com¬ 
plaining of constant left costovertebral pain which varied in intensity. The pain 
frequently radiated into the lower abdomen and left leg. There was good func¬ 
tion from the remaining kidney. There was no evidence of ureteral obstruction 
nor was there any dilatation of the renal pelvis. A small stone occupied the ter¬ 
minal portion of an upper calyx. After considerable deliberation, I decided to 
attempt denervation of the left kidney. The operation was extremely difficult. 
The kidney was larger than normal, densely adherent and could not be delivered 
into the wound without undue risk. The small stone could not be located. The 
capsule was stripped from the kidney and the wound closed. 

She felt better for about a month, and then returned complaining of the same 
pain except more localized. She was then seen by two surgeons who after obtain¬ 
ing psychiatric consultation refused to do a lumbar sympathectomy. I was not 
convinced that the pain was on a psj r choneurotic basis and advised that she 
consult a neurosurgeon in a near b} r city. He elected to do a cordotomy. Since this 
operation 2 years ago she has been employed regularly as a secretary and lias not 
required medication for pain. 

Mrs. B., a woman aged 35, was first seen August 4, 1952 because of pain in the 
left costovertebral area radiating to the lower abdomen. In August 1951 she had 
a right nephropexy and the left kidney had been suspended five months later. 
The patient stated that there had been no relief of pain on the left side following 
the operation. She gave a history of passing blood when the pain was severe. 
The urine contained blood in microscopic amounts. Her pain was to some extent 
relieved by Etamon but the side effects were such that she refused to take it. 

After approximately 30 days’ treatment with ureteral dilatations, antispas- 
modics and sedatives, a sympathectomy was done, removing the ganglia from 
the tenth dorsal to the first thoracic inclusive. The patient was not immediately 
relieved of pain but has gradually improved until at the present time there is no 
discomfort on the left side. One month following the operation she was again 
admitted to the hospital because of pain in the lower part of her back radiating 
into her left leg. In November she was operated upon for a protruded disk at the 
fourth interspace. This somewhat confuses the picture but it is doubtful that the 
herniated disk caused pain in the lumbar area. At the present time she has no 
left lumbar pain but has frequent attacks of pain on the right side of the ab- 

d °Mre L H aged 41, was admitted to the Hospital Division of the Medical 
College of Virginia June 9, 1944 because of pain in the right lower quadrant of 
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the nbdomen and uterine bleeding A penned lepur and a hystcieclomy were 
done Pathological diagnosis: myomas of the uterus Inability to void required 
eatlicten/ation oiern piolonged period The patient bad pyuria, dulls mid fever 
which gt.ulually icsponded to ureteral catheter diainago Because of peisistent 
pam, ati cvactory urogiam vv as made and showed moderate bilateial renal ptosis 
She was re admitted to the hospital 1 months later because of p\una and pam 
in the left side of the abdomen There was tenderness and geneial discomfort m 
both costowntcbral areas Both uretcis weie dilated to 12F There was temporaly 
relief of pam but during the nc\t tlnee years she had lepeated cystoscopic ticat- 
ments and was given even available antispa'-niodic and pam lelicvmg ding 
Tour yearn following her lirst admission, because of persistent bilateral flank 
pun evaggeiated upon evert ion and pyelectnsis, bilateial ncplnopevy was done 
Following this procedure she was enlirelv relieved of pam foi 2 ycais 

Vpul 1, 1031, twenty-eight months following ncplnopevy, she was again 
admitted to the hospital because of pam in the right (lank and right lower quad¬ 
rant of the abdomen Dining the summer the right ureter was dilated several 
times and the p itient required medication for pam almost constantly At no time 
had there been any icturn of pam on the left side November 11, 1931 she was 
again admitted to the hospital and a syanpathcctomy was done on the light side, 
removing the symipithetic chain and ganglia fiom DIO to L2 Also the greatei 
and lessei splanchnic nerves from the DIO level to the celiac ganglion weie ic- 
moved There was moderate discomfort in the right lumbar area and nbdomen 
for three oi four weeks after which she cvprcssed heiself ns feeling quite well 
She has not requited medical attention since the sympathectomy was done 
Pam of lennl and urctcial origin is not unusual without objective evidence of 
renal and ureteral disease Such pain is piobably caused by some disturbance of 
sympathetic none supply The condition is usually spoken of ns neplnalgia 
Aftei thorough investigation lias failed to discover a pathologic process to ac¬ 
count for the pam, a coriect diagnosis can usually be made by blocking the nerve 
supply to the kidney vvith nov acain or by' the ndmmistiation of Dtamon to pro¬ 
duce an autonomic blockade In many of these patients there is a decided psy'cluc 
clement which must be taken into account but the psychiatrist alone is raiely, 
if ever, successful m relieving the pam Division of the autonomic nerve supply 
to the kidney either by renal pedicle denervation or by' lumbar sympathectomy- 
does not endanger the functional capacity of the kidney 

409 Medical Arts Bldg , Richmond, Va 
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PATHOGENESIS OF RENAL FAILURE 
JOHN T. MacLEAN 

We are concerned primarily with the mode of development of the lesion in the 
kidney which leads to the production of acute renal failure. It is presumed that 
the pre-renal causes of failure such as a diminished fluid intake, a reduction in the 
constituents of the blood as occurs in haemorrhage, diarrhoea and vomiting 
have been excluded. Likewise it is presumed that the post-renal factors which 
cause obstruction to the outflow of urine have also been excluded. 

This process of elimination narrows our problem down to the specific problem 
of what is occurring in the intrinsic renal lesion, and what are the contributing 
factors in its production. Figure 1 represents a diagrammatic concept of the vari¬ 
ous contributing factors which will be discussed in more detail subsequently. 


A. GLOMERULONEPimmS 




Figure 2 shows a normal glomerulus. It is not difficult to visualize that in an 
acute inflammatory reaction the polymorphs lush to the scene of action, so that 
very soon the entire glomerulus becomes a seething congested mass of inflamma¬ 
tory cells (fig. 3). In addition, Bowman’s capsule becomes filled with an inflam¬ 
matory exudate. Likewise, it is not difficult to conceive that if a sufficient number 
of units are so involved and their function eliminated, that acute renal failure 
may ensue. Clinically, we are well able to recognize this type of lesion with the 
sudden onset of mahogany coloured urine, hypertension, marked albuminuria, 
many red blood cells and white blood cells in the urine, and granular casts, fol¬ 
lowed in a few days, in some cases, by anuria. 

Sulfonamide anuria. Sulfonamide anuria should be mentioned and excluded. 
Its mode of onset may vary considerably. There are four types of lesion possible: 
1) Seventy-five per cent are due to mechanical blockage of the ureters by 
mixed blood clot and crystals. We have had 3 cases of sulfonamide anuria ad¬ 
mitted within the past month. All three were due to sulfamerazine. All three had 
mechanical obstruction of the ureters with blood clot and crystals. All three 
prompt^ recovered when the ureters were catheterized and the pelves washed 
out. The lesion may be 2) toxic glomerulonephritis, 3) focal necrosis, or 4) a lower 
nephron-nephrosis type of lesion with disruption of the tubule at several points 
along its course. 

Bilateral diffuse cortical necrosis should also be excluded. This lesion is defined 
by Duff and Moore as a pathological entity of unknown cause manifested by ex¬ 
tensive uniform necrosis of the cortex of both kidneys. There are two tlieoiies of 
origin: 1) that it is due to toxins, as in pregnancy; 2) that it is due to ischaemia 
causing vascular occlusions. Clinically there is oliguria, anuria, and pain, usually 
epigastric, radiating along the ureters. Edema of the dependent parts occuis. The 
outcome is usually fatal; however, a very few patients do recover. 


Read at annual 'meeting, American Association of Genito-lmnary Surgeons, Hot 
Springs, Va. May 6-S, 1953. 
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Fig. 1. Diagram indicating main contributing factors in production of anuria 



Fig. 2. Normal renal glomerulus showing afferent arteriole 


B. TUBULES 

A considerable amount of interest has centered around the lesion in the tubules. 
The exact sequence of events leading up to the production of “lower nephron 
nephrosis” still remains a matter of conjecture. 

Luck6 in 1940 gave an excellent description of the microscopic lesion, as being 
one of edema of the cells lining the distal convoluted tubules, followed by de¬ 
generation and necrosis of these cells. Numerous haem casts are also present. 
These are made up of myohaemoglobin and haemoglobin. There are two views 
held regarding the appearance of haem easts in the tubules. One is that haemo- 
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I'ig. 3. Renal glomerulus in acute glomerulonephritis. Note inflammatory' cells in 
glomerular tuft and protein exudate in liowman’s capsule. 

globin may dissociate into molecules of smaller size and pass through the glomeru¬ 
lus, whereas myohacmoglobin is allowed to pass because of the increased permea¬ 
bility of the glomerulus. The other view is that these two compounds settle out 
in situ, from the debris locally present. 

Much of the current work on this problem is divided into two phases: a) oiiginal 
investigation; b) a determined effort to eradicate the name and substitute an¬ 
other which renders the concept of pathogenesis even more opaque. 

There are many names in medicine that are in their true sense misnomers, and 
yet have survived the years. The main objection to the name “lower nephron 
nephrosis” is that the lesion is not limited to the lower nephron, and that it is not 
a nephrosis but a nephritis. These seem like legitimate objections. However, if 
one concedes all this, it would still appear to be a leasonably good name. 

Oliver et al. in 1951 reported on his investigations following the study of cases 
in which the individual nephrons were dissected out and studied. He believes that 
there are two types of lesion which may occur: A) Nephrotoxic damage. This 
occurs for example in mercuiy poisoning. The lesion is present only in the proxi¬ 
mal convolutions, and is evenly distributed amongst all the nephrons. Debus 
may be packed within the lumen of the tubule, but the basement membrane 
remains intact. At the commencement there is a hydrops of the tubular cells fol¬ 
lowed by flattening of the epithelial cells, and death of the cells. 

b) Tubulorhexis. Here there is disintegration of the tubular membrane, the 
epithelial cells become necrotic. This may involve only a portion of the wall of a 
tubule, or the whole wall may be involved resulting in loss of continuity, the 
lumen of the tubule thus lies open to the suirounding interstitial tissue, the in¬ 
terstitial reaction ma 3 r be nil or it may be extreme. There may be masses of con¬ 
nective tissue fibres surrounding the tubule, or the surrounding reaction may' lie 
granulation tissue. This type of lesion is found in every segment of the neplnon, 
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but is most common in the terminal portion of the proximal convolution where it. 
dips into the medulla, and in the distal convolution and connecting tubule. 

What occurs next? In the portion of the tubule involved with the nephrotoxic 
edema and death of the cells, regeneration of the cells occurs, but function is not 
necessarily restore... In the lubulorhexis type of lesion, if there is some continuity 
of the tubule, regeneration may occur; whereas if the tubule is completely divided, 
it may never unite, or the ends may be invaded and obstructed by growing 
granulation tissue extending from the interstitial tissue. 

One may reasonably question the isolationism of this theory of nephrotoxic 
damage. It is assumed that most toxins are more concentrated in the proximal 
tubule than elsewhere, and that the lesions they produce should he most intense 
in this region, and he continuous rather than segmental. Microscopically this is 
what actually does occur. On the other hand, it is rather difficult to imagine that 
a toxic substance in solution should suddenly loose its toxicity once it has passed 
a given point of the tubule. Oliver et al. state that more distal portions of the 
tubule do show tubulorhcxis or disintegration of the tubular membrane, although 
in the crush syndrome the nephrotoxic lesion in the upper nephron is completely 
lacking. 

In tubulorhcxis when there is disintegration of the continuity of the tubular 
membrane, it is not surprising that there should be an interstitial tissue reaction. 
This is exactly what one would expect, and is precisely the same as what happens 
when the interstitial tissue is invaded by any other process such as occurs in 
pyelonephritis. In the latter, the response is inflammatory in nature. 



4S - 1S ff ^-Gross appearance of kidney in patient who died after partial 
recovery from acute renal failure Anuria developed following a 12 hour period of hypo¬ 
tension postoperatively Urinary output returned on the sixth postoperative dav De.?th 
occurred following evisceration of wound on sixteenth postoperative day. 
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Tc J 1 ?,;*?' 5®” 1 ® C .f- e , a ® fl ? ur . c . 4 - Microscopic section showing marked interstitial edema. 
Is it this edema which is choking off blood supply? 






Fig. 6. Same case as figures 4 and 5. Microscopic section of another area showing haem 
pigment cast in tubule. 

Figures 4, 5, G, 7, and 8, from the author’s cases, show some of the lesions 
described. 


RENAL LESIONS IN EXPERIMENTAL CHOLINE DEFICIENCY 

Hartroft has produced the “haemorrhagic renal syndrome” in experimental 
choline deficiency in weanlings and adult rats, and has described the pathogenesis. 
The initial lesion consists of the intracellular formation of sudanophilic droplets 
in the proximal convoluted tubules. He believes that the rapid appearance of the 
droplets may be responsible for the associated tubular swelling. This in turn 
causes pressure on the capillaries supplying the tubules, with resultant ischaemia 
and eventual necrosis of the tubules. 






iimm 




-3 


hM 


. T *ia S. A-14281, case of post-transfusion anuria Section shows haem cast in tubule. 
Aote that it is focal lesion, and that tubule both before it and after it is normal. 

Theie would appeal to be an extraoi dinary similarity between this type of 
lesion, and the nephrotoxic lesion desciibed by Oliver et al. 

In seeking a common denominator to explain the changes found in lower 
nephron nepluosis we must consider still other possibilities which might con¬ 
tribute to the production of this lesion. Referring back to figure 1, these are: 
the effects of: 

1) Effective lenal blood flow 

2) Vasoconstriction of the efferent glomerular aiterioles 

3) Increased viscosity of the blood plasma, and stagnation 
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4) The effect of shock and anoxia on the liver and kidney 

a) Shock—Kidney produces V.E.M.—Vasoconstrictor 

b) Anoxia—Liver produces V.D.M.—Vasodilator 

c) Anoxia of kidney produces lower nephron nephrosis 

5) Total sympathetic block 

G) Trueta arteriovenous shunt 

7) Barrie—Renal sponge 

8) Collateral circulation 

1) Effective renal blood flow. In man, 95 to 97 per cent of hippuran or diodrast 
added to human blood can be recovered from the plasma within 3 minutes. If for 
example 700 mg. of diodrast is excreted by the kidney in 1 minute, and the blood 
plasma has a content of 1 mg., it follows that 700 cc of plasma must have passed 
through the kidney in that period. This in turn represents a blood flow of 1300 
cc per minute which is the normal effective renal blood flow in man for both 
kidneys. 

It is possible to cannulate the renal vein and thereby measure the absolute 
renal blood flow. In some instances although the actual or absolute renal blood 
flow may remain unchanged, the effective renal blood flow may be considerably 
reduced as determined by para amino hippuric clearance tests. 

Maluf, using India ink injections, has demonstrated in dogs that during the 
anuria or oliguria which follows the infusion of lysed red cells superimposed on 
reversible shock or dehydration, the cortex and medulla are equally injected with 
the dye, indicating a normal absolute blood flow, but there is a marked fall in the 
effective renal blood flow (as measured by renal clearance of para-amino hippu- 
rate), due to the inability of the obstructed tubule to allow the passage of 
hippurate. 

This was also well shown in one of the cases described in detail by Oliver et al. 
The patient was admitted to the hospital following the ingestion of anti-freeze 
mixture. The amount taken was unknown. He was admitted complaining of 
bilateral renal pain and dyspnea. Red blood cells and albumin were found in the 
urine. On the twelfth daj r the urine excretion was 0.2 cc per minute. The blood 
urea nitrogen was 2GG mg. per cent and the para-amino hippurate and inulin 
extractions were zero. 

The effective renal blood flow is lowered a) when the blood pressure is lowered, 
as in shock; b) when the blood volume is lowered as in haemorrhage, or marked 
dehydration; c) in crush and the lower nephron nephrosis type of lesion. 

2) Vasoconstriction of the efferent glomeridar arteriole. Some workers believe that 
the lesion in lower nephron nephrosis is initiated by a vasoconstrictor of the 
efferent arteriole leaving the glomerulus. This in turn causes a stagnation of blood 
leaving the glomerulus, and is progressive in a retrograde manner to the glomeru¬ 
lar tuft. Since the blood supply to the tubular portions of the individual nephrons 
is derived almost exclusively from the vascular network formed from the efferent 
glomerular arteriole, it follows that if vasoconstriction occurs, there results an 
ischaemia, which in turn produces anoxia of the tubules, leading to their de¬ 
generation. 
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3) Increased blood viscosity leading to stagnation. It is recognized that in uremia 
there is an increased vicosity of the blood plasma. This in turn may increase any 
stagnation already present in the renal circulation. 

4) The effect of shod; and anoxia on the liver and kidney. Shock is a clinical 
syndrome which is the result of a mnlproportion between the circulating blood 
volume and tbe volume of the vascular capacity, leading to metabolic changes 
which may be reversible or irreversible. If the blood pressure and blood volume 
fall, anoxia of the tissue occurs. 

In reversible shock, the organism attempts to compensate for this constriction 
of the blood vessels of the skin, spleen, etc. to make blood available for the heart. 
During the anoxic period, the kidney produces a vnsotropic substance V.E.M. 
which causes constriction of the arterioles. This in turn tends to maintain the 
blood pressure by diverting the blood from the periphery, and making it available 
to the essential organs, thus lending to recovery from the shock. 

Anoxemia of liver: If, however, the stage of shock is continued beyond a certain 
period, the process becomes irreversible. The continued anoxemia exerts its 
effect upon the liver resulting in an altered metabolism, and the production of a 
vasodilator substance V.D.M. This substance has the opposite effect to V.E.M., 
and causes dilatation of all the arterioles of the body, resulting in pooling of the 
blood in the capillaries and arterioles. 

Anoxia of kidney: Glomerular filtration depends on the blood flow through the 
kidney, and blood pressure. In shock there is decrease in the blood flow through 
the kidney at a diminiished rate, and consequently there is a diminished volume 
of fdtrate produced. This small amount of urine is reabsorbed by the tubules so 
that oliguria occurs, giving a urine with a high specific gravity. The tubules are as 
yet unaffected. The nonprotein nitrogen rises, but this is due to failure of filtration 
i.e., extrarcnal uremia. 

However, if the anoxia is maintained the tubules themselves become damaged 
and a true lower nephron nephrosis develops. The normal structure is lost and the 
normal functions of water absorption and selective reabsorption of waste products 
are also lost. The urine may now flow directly from the tubule into the blood. 
Haemoglobin casts will be found in the tubules. As the lower nephron nephrosis 
develops, it becomes a true renal uremia. 

When liver damage due to anoxia occurs with renal failure, the condition is 
called “the hepato-renal syndrome.” 

5) Total sympathetic block. Griffiths and Gillies of Edinburgh working on 
“Total Sympathetic Block” have produced impressive observations, some of 
which are entirely contrary to what we have always believed. 

In the cases reported, they intentionally produced a total S 3 'mpathetic block 
so the surgeon could perform a thoraco-lumbar splanclmicectomy and sympathec¬ 
tomy. Premedieation consisted of omnopon and liyoscine. In the anesthetic 
room, thiopentone was given intravenously, usually 1 gram. A lumbar puncture 
is done in tbe second lumbar space, and 150 to 250 mg. of procaine dissolved in 
3 to 4 cc of cerebrospinal fluid injected. The patient is turned on his back and 
placed in sharp Trendelenberg position. This position is maintained until the 
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capsule 
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Normal Trugfca. 5tu:m-t. 

Fig. 9. Indicating normal renal circulation, and diversion througli “Trueta-shunt” 

blood pressure starts to fall. An airway is inserted, and 100 per cent oxygen 
administered. The patient is then postured in the lateral “jack-knife” position. 
The blood pressure drops off to zero and stays unrecordable throughout the 
operation. The brachial and radial pulses are not palpable. The anesthesia is 
believed to extend up to and involve the first thoracic area, although this cannot be 
accurately determined as the patient is given thiopentone intravenously prior to 
the lumbar puncture. 

In most cases an almost ischemic operative field is obtained. They report S4 
operations involving 44 patients with only one death. (This patient had a pleural 
effusion on the opposite side.) 

The interesting feature is that they regard the hypotension as perfectly 
harmless. Clinically, it has always been accepted that a minimal systolic pressure 
required to maintain effective filtration pressure was 75 mm Hg. They state, “At 
pressures lower than this, secretion of urine is much diminished and may even 
cease, but while effective ventilation with oxygen is maintained as in the tech¬ 
nique described, viability of the renal epithelium is not endangered; when the 
systolic pressure rises to the level necessaiy for filtration, secretion of urine 
starts”. In this series 3 patients showed a reduction in the output of urine during 
the first 36 hours after operation.” 
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I io 10 Slimung collator'll circulation of kidnev Note that left rcinl tom situated 
at center of a collection of vcuoui channels I) inferior phrenic nwl suprarenal tributaries 
from above, 2) communications Kith azvgos ami hcmnzjgoa coin, 3) communications Kith 
set of internal and external vertebral plexuses am intervertebral and lumbar veins (Mom 
fed after Anson Surg , Gj nee 4. Olist ,84 - 0,1947) 

The o\j gen consumption of tfie normal and diseased human kidney lias been 
studied by Cargill and Hickman, and by Clark and Bniker 
0) Trucla artertoienous shunt (jnrtamcdullary glomeruli) Tructa and lus 
associates have described two types of glomeruli designated cortical and juxta- 
medullary The juxtamedullaij glomeruli are Inrger thnn the cortical The teim 
cortical glomerulus is used to denote a glomerulus whose effeient vessel is of 
small caliber and which breaks up to form part of the cortical intertubular 
capillary netwoik The term ‘juxtamedullary glomciulus’ is used to denote a 
glomerulus whose effeient vessel is of large caliber and which posses into the 
medulla to divide into vaso lecti (fig 9) These workers believe that the kidney 
has tw o potential circulations, a greater and lesser Under extreme conditions, the 
blood may pass almost exclusively through one or the othei Experimentally this 
may be true Clinically, there is no evidence m man that such a shunt does occur 

7) Barrie arteriovenous shunt Barrie’s work oa the renal sponge would indicate 
that the renal medulla may have a blood supply independent of the glomerular 
circulation Howevei, the conditions which Barrie desenbed are found only m 
abnormal kidneys, and aie probably not a normal structure Their relationship 
to acute renal failure has as yet not been clearly defined 

8) Collateral circulation In certain cases of renal failure due to mechanical oh- 



284 


John t. Maclean 


struction of the inferior vena cava, the collateral circulation of the kidney may 
be of paiamount importance. I he anatom 3 r of the pararenal sj’stem of veins has 
been well described by Anson et al. (fig. 10). 

On the right side the suprarenal vein and gonadal vein each empties separately 
into the inferior vena cava. 

On the left side, the left renal vein is found to be situated at the center of a 
collection of venous channels: 1) the inferior phrenic and suprarenal tributaries 
from above; 2) communications with azygos and hemiazoygos vein; 3) communi¬ 
cations with the set of internal and external vertebral plexuses via interverte¬ 
bral and lumbar veins. 


SUMMARY 

In seeking a common denominator which would apply to the various factors 
discussed above, as contributing in the production of acute renal failure due to 
an intrinsic renal lesion, anoxia of the kidne} r or part of the kidney would appear 
to offer the most likely explanation. 

The work of Selyc on the General Adaptation Syndrome, and the possible 
effect of ACTIi on the pathogenesis of acute renal failure have not been discussed. 
Although the theories behind this have considerable appeal, it is impossible to 
draw any conclusions at the present time. 

Medical Arts Bldg., Montreal 25, P. Q., Canada 
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RENAL FUNCTION STUDIES IN POLYCYSTIC DISEASE OF 
TIIE KIDNEY- A PRELIMINARY REPORT 

JOHN r PM TON (Coi MC) vxd NEAL S BHICKER ( 1 st Lt , MC) 

From the Urology Section, Surgical Scrucc and the Itesearch anil Dcielopmenl Branch of the 
Fit:»imma Army Hospital, Denier, Colo 

Little information is a\ nilablc regal ding discrete renal function studies in poly¬ 
cystic kidney disease It is tlic puipo'e of tins communication to report ccitaui 
preliminary results obtained m the study of renal functions and electrolj te evic¬ 
tion in patients with tins disease, evaluated prior to and following suigical 
decompression of the kidneys The data include pro- and postoperative mcasuie- 
ments of glomerular filtration rate (GFR), effective renal plasma flow (ERPF), 
maximum tubular secretion of p-aminohippurate (Tmp AU ), andiennl excretion of 
sodium, chloride and potassium 

Cisn MATERIAL 

The present studies were performed on two adult male patients, both on activ e 
military dutj at the time of diagnosis The diagnosis of polj cystic lennl disease 
was based upon standard criteria, including dull persistent flank pain, bilateral 
palpable abdominal masses, and characteristic x-ray patterns following intrave¬ 
nous and retrograde urography. Case 1 (aged 10) was untreated prior to entrance 
into the hospital (fig 1, A) Case 2 (aged 30) had been exposed to a surgical pro¬ 
cedure for decompression of one kidney four months before the time of the present 
studies (fig 1, IS) Control data on case 1, therefore, precede surgical decompies- 
sion of cither kidney, w liereas control data on case 2 precede decompression of the 
unoperated kidney Postoperative studies were performed 5 weeks following sur¬ 
gery in case 1 and G weeks following surgeiy in case 2 

Surgical exposure of the kidney was performed through the usual lumbni ap¬ 
proach The operated kidneys weie fully exposed and dccompicssion was effected 
as completely as possible by excision of the larger cysts, destruction of the smaller 
cysts by multiple linear incisions through the cortex and aspiration of the deep 
cjsts An attempt was made to preserve normal pnrenchj ma Photographs of the 
kidneys before and after decompression arc rcpioduced m figuies 2 and 3 

METHODS 

The pro- and postoperative studies were performed m the morning with the 
patients in the fasting state One liter of water was adnunisteied G0-90 minutes 
before studies were begun Additional watei m 200 cc amounts was offered twice 
during the course of each series of clearance measurements m ordei to maintain 
urine flows in excess of 2 cc pci minute 

Venous blood samples weie drawn through an mljing 17-gauge thm-walled 
needle into heparinized sjringes and discharged into heparinized tubes A total 
of 0 1 cc of heparin was used per 10 cc of blood Following each sampling of blood, 
0 3 cc of a dilute (1 10) solution of hepann was instilled into the needle and the 
needle closed with a Luer-plug Because no difficulty with clotting was expen- 

Read at annual meeting, American Association of Genito Unnarv Surgeons Hot 
Springs, Va Mxv 6-S 1953 
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Fig. 1. A, retrograde pyelograms in case 1 prior to surgery. B, retrograde pyelograms in 
case 2 prior t o surgery. 

enced in runs up to five hours in duration, this method was preferred to the use of 
polyethylene catheters which frequently necessitated venous exposures. To pre¬ 
vent dilution from the heparin in the needle, a 2 cc blood sample was aspirated 
(in a separate syringe), and discarded prior to each sampling. 

The bladder was catheterized with a multi-eyed rubber catheter. Two minutes 
before the completion of each urine collection period, bladder-washing was ini¬ 
tiated. Two successive 10 cc aliquots of sterile distilled water were used, followed 
by two or more instillations of air. The latter was accompanied by suprapubic 
pressure. The total washout period was designed to last 2 minutes. 

A timed urine sample and a blood sample were collected prior to administration 
of inulin and PAH primes for determination of inulin and PAH blanks. Prime 
injections were calculated to yield a plasma inulin concentration of approximately 
30 mg. per cent and a PAH concentration of 2-3 mg. per cent.* 

Sustaining infusions were administered in a normal saline vehicle through rub¬ 
ber tubing into the “inflow arm” using a constant infusion pump.f Sustaining 
solution A (inulin-clearance: C, n ; and PAH clearance: C PAH ) was delivered at 1.5 
cc per minute. Sustaining solution B (C,„ and Tmp AH ) was delivered at 3.0 cc 
per minute. Rates of flow were calibrated at 15-30 minute intervals and were 
found to vary less than one per cent from the predicted rate. 

Following administration of the priming injections and the start of sustaining 
solution A, a period of 30-40 minutes was allowed for equilibration of plasma 


* Inulin was obtained as 10 per cent solution from William It. Warner; PAH as sodium 
para-aminorhippurate in 20 per cent solution from Sharpe and Dohme; Heparin as heparin 
sodium injection from Lederle Laboratories. . , . 

t Bowman Infusion Pump Model 2: Process Instruments Co., 60 Grcenpoint Ave., 

Brooklyn, 22, N. Y. 
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Fig. 2. Photographs of exposed kidney in ease 1, before nnd after surgical decompres¬ 
sion. 

concentrations of inulin and PAIf. Three to four 15-20 minute clearance periods 
were employed for determination of Ci„ and CVah- Priming for Tm P Air measure¬ 
ments was accomplished by the administration of 00-70 cc of PAII through a 
three-way stopcock in the infusion tube at the rate of 10 ce per minute. A second 
period of equilibration was allowed and three 15-20 minute periods were em¬ 
ployed for measurement in C in nnd Tra M u. Blood was collected at the midpoint 
of each period and centrifuged immediately. Plasma was separated for analysis 
of inulin, PAH, Na, IC, and Cl. Inulin was determined according to a modification 
of the method of Roe et ah' PAH was determined according to the method of 
Smith et ah* Chloride was determined according to the method of Van Slyke and 
Hiller. 3 Na and K were determined on a Baird internally compensated llame 
photometer. 

Roe, J. II., Epstein, J II. and Goldstein, N. P. : A photometric method for the deter¬ 
mination of inulin in plasma and urine J. Biol. Chcm., 178:839,1919. 

! Smith, H. W., Fmkclstein, N., Aliminosa, I.., Crawford, B. and Graber, M.: The renal 
clearances of substituted hippuric acid derivatives and other aromatic acids in dog and 
Rian. J. Clin. Invest , 24: 388, 1945. 

Van Slyke, D D and Hiller, A.: Application of Scndroy’s iodometric chloride titration 
to protein-containing fluids J. Biol. Chem., 167:107, 1947. 
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Fig. 3. Photographs of exposed kidney in case 2, before and after surgical decompres¬ 
sion. 

Plasma and urine inulin recoveries were run with each set of unknowns as a 
check on the degree of analytical accuracy. Recoveries averaged 100 per cent with 
extremes of 94 to 10G per cent. All inulin used was drawn from a single lot, which 
was found to be fructose free by yeasting aliquots prior to analysis by the re¬ 
sorcinol method. 

Clearances were calculated by standard methods 4 without correction for delay 
time. 

RESULTS 

Average values for renal clearances are recorded in table 1. 

Glomerular filtration rale. Low values for inulin clearance were obtained in 
both patients in control (i.e. preoperative) studies. The deviation from normal 
was more marked in the patient who had undergone previous decompression of 
one kidney (case 2), but, in this patient, the disease itself was more advanced. 

4 Goldring, W., and Cliasis, H.: Hypertension and Hypertensive Disease. New York: 
The Commonwealth Fund, 1944. 
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Tabu 1 Itcnal function m polycystic disease of the kidneys Studies before and after 
surgical decompression of cysts 




CASf 1 



casf ]] 


Frejperamcj 
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operatn e I 
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1 c c Change 
j post op 

C t0 (prior to PAH folding) 
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-4 1 
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1% 1 
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rr x 100 

22 5 
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23 2 

2.! 4 , 


T\r„„ 

77 1 

CO 3 

—22 1 i 

42 7 

39 2 ; 

1 -S 2 


Values represent the aicrigc of three or more suceessne determinations 
Definition of symbols 
C n = inulin cle trance (cc/min) 

Cr\n = PA1I clearance (cc/min) 

TP = filtration friction 

TMpaii = maximal tulmlar excretion PAH (mfi/mm ) 

C in values used in calculating F F acre obtained prior to PAH loading 
\11 \ alucs arc corrected to 1 73 sq m liod> surf ice area 


Following surgical dccompicssion a further decrease m filtration late was noted 
m botli patients In case t the dectease in Ci„ "as slight, m cn=c 2 the dcciease 
was more marked, amounting to 31 1 per cent of the preopeiatne talitc 
Effcclnc renal plasma flow Cleat mice of PAII tended to patallel C in Both pa¬ 
tients had control values consideiably below normal Following surgeiy C 
declined slightly in case 1, and to a gicater degree m case 2 
Filtration fraction The ratio of G'i„:C|. A h was within thcnoimnl inngc 6 in both 
cases preoperativcly Following surgery, filtration fractions lemamed essentially 
constant illustrating the parallel nature of the changes in C,„ and C rAI , 

Maximal tubular secretion of PAH The average preoperntii e value for Tm P<n 
was normal m case 1 and depressed in case 2 Following suigciy, Tm rAII declined 
in both cases The greater decrease occurred m case 1, whereas C,„ and C I . AIl 
declined to a grcatei degree m case 2 In view of the known lability of Tm M „ the 
magnitude of Tm changes cannot be mterpietcd at this time 
Excretion of electrolytes Data on plasma concent] at ions and minute rates of 
excretion of Na, I£, and Cl, together with computations of filteied load of Na and 
K aie recorded in table 2 The figures for filtered load are uneorrected for plasma 
water content and the Donnan effect Computations of the pel cent of filteied Na 
and IC excreted (C A - a , K C,„) aie included to illustrate the change m electrolyte 
excretion following PAH loading in the postoperatne as compaied to the pre 
operative state The control x alucs foi this ratio arc not intended to indicate the 
efficiency of tubulai xeabsoiption of electrolytes 
Sodium Plasma sodium \alucs were within the noimal lange in all instances 
Following PAH loading, which imposes the necessity of excreting large amounts 
of anion, the excretion late of Na increased abruptly m all expeiiments In both 


* Smith, H W The Ividney, Structure and Punction 
Oxford University Press, 1951 
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others There is general agi cement among these nut hois that in selected cases 
renal (unction is impioted and life is prolonged bj <uugical mtcncnlion Tlie 
mechanism by wliuh this occurs is not elearlj defined but the accepted c\pkna- 
tion is that decompression of the Kulnev bj nipluic of the ijsts icaults m lelease 
of untoward pressure on the lemaimng functioning ncpluoiis 

This present study cannot be considered as an assessment of the a alue of sur¬ 
gical treatment, since the follow up period is insufficient Temporal}’ impairment 
of renal function is not infrequently ob«eued following a \niiety of suigical pro- 
ceduics on the kidne} , and when impairment alieady cNists lecoaeiy fio.n the 
surgical insult may be piotiai ted Prolonged studies will be ncce^sai} to deter¬ 
mine ultimate results 

The possibility ousts that the e}stic nephrons maj sene as functioning units 
In postmortem studies peifotmcd on two cases of polyc>stic disease, Lambcit 13 
was able to demonstrate nnilmin tbec}st fluid 15 and 06 hours aftei ante-mortem 
mtrapcntoncal lnulin injection In studies peiformcd in tins laboiatoiy" mulin 
has been admmistcied mtratenously to polyc}stic jiatienls al the time of surgery 
and fluid has been aspirated directly from numeious c} sts It has been found that 
mulin may appear in the C}st fluid within a mattei of minutes m appreciable 
concentrations If the mulin entering the c}sts can be attributed sold} to glo¬ 
merular filtration, the connection of the c}sls to functional glomeruli appeals 
hhcl} * Further studies pcifoimcd by Lambcit 13 and b} the picsent autliois 14 
hatc revealed a w ide range of creatinine concentrations in fluid taken ftom differ¬ 
ent cysts m the same kidnc} s The presence of a gradient of cieatmme concentra¬ 
tions suggests that the cysts may be intimately associated with functioning tu¬ 
bules, and the corollar} ousts that the more concentrated the cientimnc the moie 
distal the c}st lies along the course of the ncpluon Final]}, postmodern recon¬ 
struction of cystic nepluons of pol}c}stic kidno}s by Lambcit 13 and Nonis and 
Herman 13 has rc\ ealed a glomemlo tubular continuity of cjstic ncphions 

This accumulation of data gnes credence to the concept that the c}sts aie 
attached dynamically to functioning nephrons, and if this is true, thcpiocess of 
decompression of the kidnej s by destruction of C}sts may m\ oh o loss of multiple 
functioning units In light of tins, it maj be postulated that if the pioccdure is to 
improve function it must iclieie compression of noimnl renal paienchyma suffi¬ 
ciently to compensate foi tins loss Fuitlier eialuation of these concepts is indi¬ 
cated 


summ uu 

Henal function and electrolyte eNcietion hare been studied m 2 patients with 
polycystic renal disease before and after surgical decompression Function was 
depressed prior to surgeiy m both patients and further depression was noted 5 
and G weeks following surgery 


* Studies are in progress to evaluate the possibility that some mulin maj enter tlie cyst 
tluid by diffusion across the cyst u all 

“Lambert, P P Poljcjstic disease of the kidnej Arch Path , 44 34 1947 
n rlC ] r ’ ® , and Patton, J F Studies of the djnamics and chemical anatomy of 
c 5 st mud in cystic dreease of the kidneys (abstract) Clm Res Proc 2 22,1954 

1 Norris, H P and Herman, L Pathogenesis of polycj Stic kidnej s reconstruction of 
cjstic elements m 4 cases J Urol 48 147 1941 
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Plasma concentrations of Na, K, and Cl were within normal limits in all ex¬ 
periments. The excretion of Na and K relative to filtration rate was increased by 
PAH loading to a greater degree in the postoperative state than in the preopera¬ 
tive state. 

The possibilit 3 r that cystic nephrons contribute to renal function was discussed. 

The authors give credit to Dr. C. A. Moyer who provided the stimulus for this 
stud}", and also acknowledge the invaluable assistance of Claude H. Schmidt, 1st 
Lt., M.S.C.; Ronald T. Caldwell, B.S., Pfe.; Doris C. Gomez, B.S.; and Melicent 
E. Hane, B.S. 



Tiir Journal ot Uftoioor 
72 No 1 Scj ti»ml cr 1051 
J nntfd tn U S \ 


UPPER URINARY TRACT DISEASE ASSOCIATED WITH 
URETHRAE STRICTURE 

i oex.xy Morri/iT, .tit am. david w goddvhd 

Stnctme of flic urctlua m the male is ft < omrnou disease and one that requires 
sustained treatment In follow nip; the piogicss of numcious patients w ith uicthral 
strictures it was obsen cd by Beard and Goodyear' tliat co existing disease of the 
upper urinary tiact was seen with surpiismg frequency and usually as an inciden¬ 
tal finding Their obsen ations stimulated our nitoiest to nnestigale this subject 
further 

The association of uppei tract disease with uretlual stnctme is mentioned m 
the textbooks, but the literature is scanty on the subject A study of the literature 
re\ eals that Dourmashhni and Solomon 1 found the incidence of renal and ureteial 
calculi to be 22 0 per cent in their senes of S1 men and women who had urethral 
obstruction BirdsalP observed the ficquency of In droncplu osis and renal calculi 
with obstnictixe lesions of the urethra 

With this in mind, a routine investigation of the upper urinary tracts of all 
patients with urethral stuctures coming undci obsenution over an S month pe¬ 
riod m the urological department of Grady Mcmoual Hospital in Atlanta was 
made It is believed that the results of this study should be of interest 
This investigation was carried out on 152 conxceutne patients with urethral 
stricture Most of thostnctuies weicsequellao of gonoirhea, the others were post- 
traumatic or postoperative Twenty-set enpaticntsworc found to have additional 
obstruction to the lower urinary tract, these were excluded fiom this series Those 
patients studied included 11 white and 111 Negroes Ages of the patients ranged 
from 14 to 79, the majority being between 20 and 10 jeais of age The strictures 
taricd in security from impassable to those well dilated 
In addition to pertinent history and examination of the urethra, routine in- 
xestigation consisted of intravenous urogiaphy oi rctiogiade pjelogiaphy or 
both, microscopic examination and culture of the urine, and blood chemistry 
studies of renal func tion 

Foity-sevcn of the 125 patients, oi 37 0 pci cent, were found to lia\c one oi 
more diseases of the upper urinary ti act 

Twenty patients, oi 1G per cent, were obseivcd to liaxc renal calculi The cal¬ 
culi ranged from those barely recogni7able to large, staghorn types Eleven pa¬ 
tients had a single stone, others had multiple stones Bilateial calculi occurred 
in 3 patients In conjunction, of those patients w ith stones, 8 had pyelonephritis, 
5 had hydronephrosis, and 2 had hydro-ureter alone Pyonephrosis occurred m2 
patients, both of whom had staghorn calculi 
Almost one fourth of the gioup demonstrated either hydioneplnosis or hydio- 
uretei of vaiymg degree 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba March 2B-29, 1953 

1 Beard, D E and Goodyear, IV E Urethral stricture A pathological stud\ J Urol , 
59 019-025, 1948 

* r ' ' " ’ " lomon, A A Upper urinarj tract lithiasis A frequent 

‘ J Urol , 48. 190-203, 1942 

I ‘ lesions of the urinary tract and their relationship in the 

production of renal pathology Clinics, 3 70-89,1944 
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ANTIBIOTIC THERAPY OF URINARY TUBERCULOSIS: AN 
INTERVAL REPORT OF SIX YEARS EXPERIENCE 

REED M. NESBIT and CHARLES C. MACKINNEY 

From (he Section of Urology, Department of Surgery, University of 
Michigan, Ann Arbor, Mich. 

Over six years have now elapsed since the advent of antibiotic therapy in 
genito-urinary tuberculosis. In a preliminary report 1 2 years ago, the cases of 64 
patients treated at the University of Michigan Hospital for tuberculosis of the 
urogenital tract were reviewed. The present communication is a follow-up study 
of this original group together with data on 26 additional patients treated since 
that time. The most recent cases have been observed for a minimum period of 6 
months after the completion of antibiotic therapy. 

INCIDENCE 

Of the 90 patients treated in this series, 57 were males and 33 females. The age 
of the patients varied from 18 months to 72 years with over two-thirds being 
between the ages of 20 and 50 years. The presenting signs and symptoms are 
summarized in table 1. 

Fifty-three of the patients had concurrent active tuberculosis apart from the 
genito-urinary tract or gave a history of it. Forty-four of the 57 male patients 
had positive clinical evidence of genital involvement. 


MODE OP TREATMENT 


During the first 2J4 years of study the patients received streptomycin in doses 
of 1.0 to 2.0 gm. daily for periods varying from 40 to 120 days. Since that time 
dihydrostreptomycin has been given, using a basic regimen of 2.0 gm. daily for 
90 days. Seventy-five per cent of the patients in this latter group received a total 
of 180 gm. dihydrostreptomycin in90 days. Because of circumstances arising during 
therapy, the remainder received variations from this basic program. Antibiotics 
have been used to augment rather than supplant the well established principles 
used in combating tuberculosis, and for this reason sanatorium care during anti¬ 
biotic therapy and for 6 to 12 months following medication has been considered 
essential. All cases in this series were studied by cystoscopy, retrograde pyelog¬ 
raphy and renal function tests; and 24 hour bladder urine as well as individual 
kidney specimens were tested by culture methods and guinea pig inoculation. 

Para-amino salicylic acid has been used in treating our patients since the value 
of this substance has been recognized, but we have continued to employ daily 2.0 
gm. doses of the antibiotic even though most investigators today advocate a 
smaller dosage given less often. There are certainly valid reasons for the latter 
regimens but their ultimate value has yet to be assessed. Many phthisiologists 
have urged us to continue with the regimen of large daily dosage so as to provide 
a basis for comparison of long term results with other plans of treatment, and 


Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 

^^NesbXlfM.fandldiirlby, R L: Results .of streptomycin therapy in urinary tuber¬ 
culosis; A four year review. J. Urol., 68: SJ-i-dJb, iJod. 
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Taih.k ]. Presenting symptom or sign 



C\SFS 

Irritative bladdoi symptoms .. .. 

*10 patients 

Upiduljmitis 

17 patients 

Hematuria 

13 patients 

F\ urin 

13 p iticnts 

Hank pain 

7 p iticnts 


since (his series comprises a significant number of cases (lie policy would appear 
to be justified until some legimen bad demonstrated a clcailv defined supenoiity. 

The present piogiam then consists of complete icst in a sanatorium, dihydio- 
streptomycin 2 gni. daily, and PAS 12 to Id gm. daily. Isoniasid is used as nn 
addition to this regimen when a second comse of thciapy is used cither for re¬ 
lapse cases or those which fail to respond to the initial 00 day course. 

In unilateial renal disease, when small lesions are demonstrated in the pyelo- 
gram, antibiotic therapy is administeicd for 00 days then a check-up examination 
is made If substantial improvement has not oecuired, nephrectomy is poifoimed 
and the antibiotic progiam is continued for another 30 days. If initial pyelograms 
demonstrate a modeiate or advanced destructive pioeess, then neplneetomy is 
peifoimcd after 10 days of antibiotic therapy and the legimen is continued 
through 90 days. All patients have check-up studies with \-rays at the completion 
of the antibiotic logimcn and at 3 month intervals for the first year; every 0 
months thereafter. Urine cnltnies and animal inoculation studies aie carried 
out monthly for the first year. 

HKSULTS OF TRU VTMllNT 

Unilateral lennl disease was treated in -12 patients (table 2). Si\ty-sevcn pei 
cent of this group had normal urine when last examined. Twenty-one of the 
unilateral cases W'ere treated with neplneetomy ns well as antibiotics and 8G per 
cent of these have remained well. Art equal number of unilateral cases did not 
have surgery and lasting remission occurred in only dS per cent. The results of 
medical treatment alone certainly do not compare favorably with the combined 
surgical and antibiotic regimen in this small group of cases; and the high failure 


Table 2. Unilateral renal disease 



NUMBER 

OF 

PATIENTS 

COM ERSION OF 
URINE TO 
NFCATI\ E 

% COM ERSION 

OF URINE TO 
NFCAT1\ B 

No surgery 




Normal pyelograms 

13 

7 

53 S 

Minimal abnormality 

4 

2 

| 50 

Moderate abnormaht 3 r 

4 

J 

25 

Total no surgery 

21 

10 

47.6 

Nephrectomy —all had abnormal pyelograms 

21 

18 

85 7 

Total all cases 

42 

28 

66 7 
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rate in the cases showing normal pyelograms offer a strange paradox when com¬ 
pared to the high rate of remission that has been observed in the bilateral cases 
of the present series. 

Table 3 summarizes the results of treatment in patients with bilateral renal 
tuberculosis. There were 30 patients in this group and 76 per cent have enjoyed 
remissions to date. The majority of these bilateral cases had one kidney removed 
either prior to the present program of antibiotic therapy or else in conjunction 
with the regimen. Table 4 enumerates the status of the kidneys in the bilateral 
cases in which surgery was not performed. It is of interest to note that 4 of G 
patients with significant bilateral pyelographie changes developed normal urine 
and have not relapsed. X-rays in 2 of these cases are of considerable interest so 
are included in this report (figs. 1 and 2). 

Eighteen patients had negative kidneys but had tuberculous cystitis and/or 
genital involvement. Ten of these had a previous nephrectomy with the remain- 


Table 3. Bilolcral renal disease 



NUMBER 

OF 

FA- 

TIF.NTS 

CONVER¬ 
SION" OF 
URINE 
TO NEG¬ 
ATIVE ! 

% CON¬ 
VERSION 
OF UWM 

TO 

NEGATIV F 

Previous nephrectomy, normal \-ray 

S 

7 

87.5 

Previous nephrectomy, abnormal x-ray 

5 

4 

80 

Nephrectomy with treatment normal x-ray remaining kidney 

4 

3 

To 

Nephrectomy with treatment, abnormal x-ray remaining kidney 

i 

1 

100 

No surgery 

12 

8 

66.7 

Total 

l 

30 

23 

76 6 


Table 4 Bilateral renal disease without nephrectomy; results classified according 

to pyelographie findings 


P\ELOGRAMS 

1 NUMBER OF 
' TATI ENTS 

! 

CONVERSION 
j O* UR INF 
,TO NEGATIVE 

i 

% CONN ERSION 
[ OF URINE 

j TO NEGATIV " 

Normal to minimal abnormality on both sides 

Normal to minimal abnormality on one side 

! 

i 2 

I > 

1 l 

f 50 

Moderate to advanced abnormality opposite side 

4 

' 3 

To 

Moderate to advanced abnormality on both sides 

I 6 

1 

' 4 

---j 

66.7 

1 

Total 

I 12 

j S 1 

66.T 

_ 


Table 5. Residual cystitis and/or genital tuberculosis 



| 

NUMBER OF i 
PATIENTS 

CONVERSION OF 
URINE TO ! 

NEGATIVE 

% CONVERSION OF 
URINE TO 
NEGATIN £ 

Previous nephrectomy, normal x-ray 

10 

s 

6 

so 

75 

Normal x-rays, kidney urines negative . ■ ■ 

s 

Total. . 

IS 

; i4 

77.7 
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Fig. 1. V. T., a woman apod 20 with bilateral renal tuberculosis. History of pulmonary 
tuberculosis 1941; Potts's disease 1915. .1, pyeloRrnro, June 194S, prior to treatment. Patient 
was given streptomycin 2 pm. daily for 112 days (June-Octobcr 194S). Utine became nega¬ 
tive after treatment and has remained negative until present time. /?, 13 months after 
treatment. C, 4J4 years after treatment. Xote evidence of function on left side revealed 
bv filling of micropelvis with excreted contrast medium. Patient has remained clinically 
well, and urine lias been free from tuberculosis 414 years. 

ing kidney clinically free of disease. The remaining 8 patients had normal pyelo- 
grams as well as negative culture and guinea pig studies from both kidneys, yet 
had tubercle bacilli in the voided urine. Fourteen of these patients had a favorable 
response to therapy (7S per cent). The results arc summarized in table 5. 

SUMMARY OF KESUbTS 

Sixty-five of the 90 patients have lmd a conversion of urine to negative and 
have remained clinically free from urogenital tuberculosis 0 months to 0 years 
after treatment (table 0). Fifty-five had favorable response after one course of 
therapy, while thirty-five wore initial failures or else relapsed after a temporary 
remission. Twenty-four of these 35 failures were given a second course of treat¬ 
ment and 9 became free from tubercle bacilli after treatment. Two patients re¬ 
ceived a third course of treatment and one of these exhibited negative urine 
after treatment (20 months at the present lime), while the other relapsed 10 
months after the third course of the antibiotic. 

Streptomycin was used in 40 of the ilG courses of treatment and yielded a 
remission rate of 52.2 per cent, while 58.8 per cent of 70 dihydrostreptomycin 
couises resulted favorably. There is no significant difference in the 2 groups 
(table 7). 

TOXICITY 

Toxic manifestations in the IlG courses of therapy arc summarized in table 8. 
In this series the incidence of reactions was materially greater with streptomycin 
although this antibiotic had the advantage of producing no apparent damage to 
the auditory' branch of the VIII cranial nerve. 

ANALYSIS OF FAILURES 

In 25 cases the patients failed to respond favorably to therapy. This group 
represented 51 failures when measured in terms of total courses of treatment with 
or without nephrectomy. Table 9 shows the distribution of relapses by the month 
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Tabuj 6 . Response of urinary tuberculosis to streptomycin and/or dihydrostreptomycin 
with or without nephrectomy {90 eases) 


1 

{ TOTAL 

1 

CONVERSION OF URINE 

TO NFGYTIVE 

Fiist course 

00 

55 

Second course 

24 

9 

Third course 

2 

1 

1 

Total 

! 

65 = 72% 


Table 7 . Results obtained in 116 courses oj streptomycin or dihijdroslrcplomycin therapy 


1 

j COURSES OF 

' TTIFRAPY 

i 

CONVERSION 
URINE TO 
NEGATIVE 

1 

FAILURE OR 
RELAFSF 

1 % CONVERSION 

j URINE TO 

J NEC VTIVF 

Streptomycin 

46 

i 

24 

; 

22 

| 52 2 

Dihvdrostreptomvcin 

: 

70 

41 i 

29 

5S.5 

Total of all courses 

11 G 

( 

65 

51 

56 

1 


T \ble 8 . Reactions to streptomycin and dihydroslreptomycm in 116 courses of therapy 



COURSES OF 
THERAPY 

VFSTIBULAR 

AUDITORY 

ALLFRCIC 

) c ~ e RE \CT10\ 

Streptomycin 

Less 100 gm . 

9 

1 

0 

0 

2 * 

1 

/ 

I 22.2 

100-200 gm. 

27 

13 

0 

1 * 

51.8 

220-300 gm. . 

10 

3 

0 

0 

30 

Total 

46 

i 16 j 

0 

3 

41.3 

Dihydrostreptomycin 

Less 100 gm. 

14 

4 

i 1 

j 

1 * ; 

37.5 

100-200 gm. 

53 

S 

1 5 

l* 

26 4 

200-300 gm. 

3 

0 

o 

, o 

0.00 

Total 

70 

1 

12 i 

6 1 

2 1 
1 

2 S.G 

Total all courses 

116 

28 | 

6 

5 | 

34 5 


* Drug discontinued. 


following completion of therapy. It would appear to be significant that the great 
majority of relapses occurred within the first 6 months, and that no relapses have 
occurred thus far after 10 months. In this connection it is of interest to note that 
in the group that Xesbit and Thirlby reported before this society 2 years ago, all 
of the patients who were then reported to be clinically free from urogenital tuber¬ 
culosis have remained negative. 

For purposes of analysis the 25 patients that failed to respond to treatment or 
relapsed can be divided into 3 groups: 

1) Eleven patients had unilateral renal tuberculosis with normal or abnormal 
pyelograms on the affected side and v ere not operated upon. (Three since have 
had nephrectomy—within the past 6 months). 
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Tam i 9 '] line distribution of SI relapses or failures 

• — I irst course 

\ — Second course 

* — Third course 


10 

9 

S 


0 12 3 1 


0 7 S 9 10 11 12 


Mouths following therapy 


2) Set cn it ith normal kidneys or tt ho had nephrectomy and antibiotics for 
treatment of unilateral disease icmamed positive due to persisting cystitis and/or 
genital tubei culosis 

3) Seten patients tilth bilateral disease 

SUMMARY 

Ill a senes of '10 patients tilth uiogemtal tuberculosis, 72 per cent (1)5 cases) 
have exhibited negative mine foi 0 months to G years follonnig the completion 
of therapy 

A therapeutic program of 2 0 gm a day of streptomj cm oi ililij diostieptomy- 
cm for 90 days tilth sanatoiium care G to 12 months has been used and still is 
adtocated, along with the uses of PAS and isoiiiazid It is out purpose to con¬ 
tinue tilth this plan of therapy in the hope that a compansou tilth icpoits of 
othei senes of patients uho are treated tilth other programs may eventually 
reteal just it hat plan of treatment is the best in yielding long term results 
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A TECHNIQUE FOR INTERMITTENT OR CONTINUOUS IRRIGATION 

OF THE RENAL PELVIS 

JAMES H. SEMAXS* axd HEXRY F. LaGUETTE 

Certain factors are desirable in any technique for intermittent or continuous 
irrigation of the renal pelvis, especially when solutions of low pH are used. The 
fever produced should he minimal. The procedure should not affect permanently 
the caliber of the ureter or the function of the kidney. The pain should not be 
sufficient to require deep narcosis. The unanesthetized, hospitalized patient 
should be able to perform the irrigation with safety, and without constant super¬ 
vision, over a period of several days. 

Since 1945, one of us (J. II. S.) has been using a method which is reported 
here because it has met these requirements. Six patients performed the irrigation 
on 11 occasions. The febrile reaction was mild. There was no evidence of late or 
permanent renal damage demonstrable by microscopic examination of a kidney 
removed 2 years after irrigation (case 6). The excretion of phenolsulfonphtha- 
lein increased; and the nonprotein nitrogen in the blood was not elevated. After 
the patient learned the amount of irrigating fluid tolerated the pain was usually 
controlled by codeine in dosage of or 1 grain. Demerol and morphine were used 
as indicated. There was no constant supervision necessary. As much as 500 cc 
of solution M 1 passed through the renal pelvis in 24 hours. Pyelograms made 
after irrigation demonstrated no ureteral stricture, with the exception of one 
case in which hydro-ureter was present before irrigation. 

The indications for irrigation were small residual calculi impacted in a calyx 
(cases 1, 2, 3, 4 and 5), incrusted py'elitis diagnosed at the time of removal of 
large phosphatic calculi (cases 3, 4 and 5) and chronic symptomatic pyelone¬ 
phritis, refractive to prolonged and repeated antibiotic therapy (case 6). Irrigation 
was always used as an adjunct to the usual therapeutic measures. Cihie acid 
adjusted to pH 4.5 was alternated with normal saline. The gross character of the 
urine changed from cloudy to clear approximately a week following completion of 
the procedure. This improvement was always temporary and could have been 
attributed to the antibiotics. 


PREPARATION OP THE PATIENT 


One week before irrigation, the patient is studied by means of urine culture, 
tube sensitivity test, determination of the nonprotein nitrogen of the blood and 
by excretion of plienolsulphonphthalein for a period of 2 hours, at half-hour 
intervals. 

The tube sensitivity test is used to select the antibiotic always given to prevent 
fever and bacterial contamination of the blood stream during irrigation. If this 
test is not available, a combination of penicillin and streptomycin is injected 
before pyelography and continued once or twice each day, until the patient can 


Read at annual meeting, Southeastern Section of American Lrological Association, 
Havana, Cuba. March 26-29, 1953. 

* Present address: Duke Hospital, Durham, N. O. 
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take medication orallv Chloromycetin can then be given by mouth m dosage of 
500 mg every 8 hours These drugs prevent the blood cnltuie from becoming 
positue and minimize the mucus and pjcloncphutis associated with the pro 
ceduic Then administration is begun one day before the liiigation and is con¬ 
tinued nftcivvnrd until the patient remains afebnle without them foi at least 48 
hours 

Deteiminatioii of the lionprolem nitrogen and excretion of phenolsulphoii- 
phtlnlem befoie the irrigation is useful for comparison with values obtained 
afteru m d 


T1 CI1MQU1 

No 5 graduated opaque cathetei with whistle tip is passed to the ienal 
pehis A stvlet of wire lemainsin place, with the tip withdiawn 10 cm fiomthe 
end 1\ mg m the kidney The w no is foicibly bent at a shat p angle o\ ei the end of 
the cathetei and cut off a few millimeters beyond the angled end See figures 1 
and 2 Vflei \-ra\ films have shown the tip of the cathetei in the ccntei of the 
renal pelvis, or any other desued area, the bladder is emptied and the (jsto-cope 
i emov ed Cai e is taken to av oid mov mg the cathetei dm nig this innncuv ei 
A No 20 Foley- klcock cathetei with 5 (e bag is next placed in the bhiddci and 
the balloon inflated Anothei viay film is exposed, since it is essential that the 
cathetei in the meter bo left in the exact position required 
The two catheters aie then fastened togcthei A silk ligature is tied tightly 
around the Folej-AIcock cathetei and then mound a n.inow xtnp of adhesive, 




me 1 Schemitic drawing of renal pelvis containing No 5 graduated opaque o itheter 
with whistle tip St}let ot wire is 10 cm from end of cathetei, wlncli lies in center of renal 
pelvis 

IV 2 Detailed drawing of inset marked in figure 3 l>v heav} lilack circle Small surgi 
cal drain of Latex is ligated on one end, stretched and ligated around 2 cc syringe having 
Lner lok After sterilization sj nnge is attached to 3 w ay stopcock, w Inch is intei posed by 
Latex and glass adapters into irrigation system, next to uieteral catheter leading to kid 
ney Perforated small rubber tip, standard accessory of cystoscope, is used on ureteral 
catheter This apparatus enables patient to introduce either sterile saline, or solution on 
clinic d trial as solvent through ureteral catheter into renal pelvis intermittenth as tol 
orated I atcr stopcock is set for continuous flow (see text under technique of irrigation) 
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3 mm. in width, which, in turn, is wrapped around the catheter coming from the 
ureter. Next, the long ends of the same silk ligature are tied over the adhesive 
now covering both catheters. The same procedure is repeated on both catheters 
a few centimeters distally. It is our experience that this method prevents any 
but the slightest change in the catheter’s position in the kidney during the entire 
period of irrigation. The catheter in the urethra is then fixed to the penis with 
adhesive tape. 

For the first 2 days, the patient is instructed to distend the pelvis with 2 cc of 
sterile normal saline solution intermittently (fig. 3). He soon learns to increase 
the amount, without producing renal pain. The fluid is injected by means of the 
aseptic closed apparatus illustrated in the drawing (fig. 2). 

Five cubic centimeters of sterile indigo carmine solution is added to the reser¬ 
voir of normal saline. After 2 or 3 days, the fluid coming from the catheter in the 
bladder becomes blue. This is an indication that the ureter has dilated sufficiently 
around the inlying catheter to accommodate a continuous flow. A rate of 60 
drops per minute is tolerated. 

Once this has occurred, the more irritating solution M is introduced. It is 
used alternately with the saline solution, frequently enough to prevent renal pain. 
A total of 500 cc of solution M can be tolerated in the pelvis during 24 hours. As 
soon as pain begins, solution M is stopped, and saline solution substituted. The 
discomfort should not exceed the therapeutic effect of 1 grain of codeine. Mucoid 
detritus may occlude the catheter in the urethra and necessitate removal by the 
usual technique of irrigation. 


5oIv1ioNM oHN.5M.lNE 



Fig. 3. On far right is reservoir for normal saline solution. Patient can regulate flow by 
screw clamp. A y-tube separates this solution from solution M or other solvent in nex 
reservoir to loft, so that patient can substitute either solution for the other, in ease i cm 
pain occurs with continued introduction of solvent. Reservoir on far left supplies alkalin 
solution (sodium citrate) to raise pH of vesical contents. Solution flows continuously 
through inlet tube into bladder at a rate controlled by patient with screw clamp Patient 
introduces fluid into kidney intermittently, at first, by syringe illustrated in detai 

figure 2. 
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Sodium citrate, 0.1 per cent, runs continuously into the inlet tube of the 
Foley Alcock catheter (fig. 3) at a rate of flow sufficient to raise the pH of the 
vesical urine to 7 (checked with nitrazinc paper by the patient). This minimizes 
pain in the bladder. 

CASE ABSTRACTS 

Case 1. J. J. A., McGuire General Hospital, Richmond, Va., registration No. 
1900, admitted February 28, aged *18 years. Diagnosis: Calculus, calyceal, left 
kidney, following pyelolithotomy. Duration of irrigation: 7 days. Comment: 
Tyelogram made 1 week and 3 months after irrigation showed no evidence of 
calculus. 

Case 2. It. C. S., McGuire General Hospital, Richmond, Va., registration No. 
5005, admitted 1915, aged 19. Diagnosis: Calculi, miliary, multiple (prolonged 
recumbency). Duration of irrigation: 5 days. Comment: No improvement. After 
ambulation, patient passed many calculi. Only one opaque shadow remained. 

Case S. II. A. F., Piedmont Hospital, Atlanta, Ga., registration No. 114818, 
admitted January S through January 18, 1950, aged <17 years. Diagnosis: 1) 
Solitary kidney; 2) incrusted pyelitis (observed at time of removal of largo 
staghorn calculus). Duration of irrigation: G days. Amount used: 3000 cc solution 
M. Highest temperature recorded: OOF. Antibiotic given: Chloromycetin. 
Laboratory data: Nonprotcin nitrogen, 34.1 mg. per cent, before irrigation, 30.0 
mg. per cent, after irrigation; phcnosulfonphthalcin output, G4 per cent in 2 
hours, 11 months after irrigation. 

Second irrigation: Admitted August 9 through August 19, 1950. Diagnosis: 
Small recurrent calculi (two) in solitary kidney. Duration of irrigation: 5 days. 
Amount used: 3000 cc solution G. Highest- temperature recorded: 99F. Anti¬ 
biotic given: Penicillin, streptomycin and Chloromycetin. Laboratory data: 
Nonprotein nitrogen, 23 mg. per cent, before irrigation; pbenolsulfonphthalein 
output, 52 per cent in 2 hours, S months after irrigation. 

Third irrigation: Admitted: March 11 through March 24, 1951. Duration of 
irrigation: G days. Amount used: 3000 cc solution G. Highest temperature 
recorded: 99F. Antibiotic given: Chloromycetin. Laboratory' data: Nonprotein 
nitrogen; 34.8 mg. per cent, before irrigation, pbenolsulfonphthalein, 56 per cent 
in 2 hours, before irrigation, 52 per cent after irrigation. 

Fourth irrigation: Admitted: August 30 through September 11,1952. Duration 
of irrigation: 5 days. Amount used: 3000 cc of solution G. Highest temperature 
recorded: 99F. Antibiotic given: Chloromycetin. Laboratory data: Nonprotein 
nitrogen, 25 mg. per cent; pbenolsulfonphthalein, GG per cent in 2 hours, before 
irrigation. 

Case 4. J. M. M., St. Joseph’s Infirmary, Atlanta, Ga., registration No. 5246, 
admitted November 30 through December 13, 1919, aged 27 years. Diagnosis: 
1) Calculus, left kidney; 2) pyelonephritis, chronic. First irrigation: Duration, G 
days. Amount used: 3000 cc solution G. Highest temperature recorded: 100.2F. 
Antibiotic given: Chloromycetin. Laboratory data: Phenolsulfonphthalein 
output, 45 per cent in 2 hours, G months before irrigation; 59 per cent in 2 hours, 
2 years after irrigation; 68 per cent in 2 hours, 3 years after irrigation. 
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Second irrigation: Admitted: August 14 through August 27,1952. Duration of 
iiligation. 6 days. Amount used: 3000 cc solution G. Highest temperature 
recorded: 100F. Antibiotic given: Chloromycetin. 

Case 5. M. L., Piedmont Hospital, Atlanta, Ga., registration No. 119788, 
admitted September 10 through September 22, 1950, aged 43 years. Diagnosis’: 
Calculi, left kidney. Duration of irrigation: 5 dajns. Amount used: 1000 cc in 48 
hours (solution G). Highest temperature recorded: 101F. Antibiotic given: 
Chloromycetin. Narcotics used: Codeine, 34 grain; Demerol, 100 mg.; morphine, 
34 grain. Laboratory data: Nonprotein nitrogen, 23 mg. per cent, 1 month before 
irrigation, 34 mg. per cent, 2 years after irrigation; phenolsulfonphthalein, 47 
per cent in 2 hours, before irrigation; 64 per cent in 2 hours, 2 years after irriga¬ 
tion. 

Case 6. J. L. Ii., St. Joseph’s Infirmary, Atlanta, Ga., registration No. 4918, 
admitted September 11, 1950, aged 46 years. First irrigation: Diagnosis: chronic 
P 3 r elonephritis, symptomatic. Duration of irrigation: 10 days. Amount used: 
3000 cc solution G. Highest temperature recorded: 100.4F. Antibiotic given: 
Chloromycetin. Narcotics given: Demerol, 100 mg. Laboratory data: Non¬ 
protein nitrogen, 24.5 mg. per cent, last day of irrigation; phenolsulfonphthalein 
output, 29 per cent in 2 hours, 2 years after irrigation. 

Second irrigation: Admitted: July 8 through August 2, 1952. Amount used: 
1000 cc solution G. Duration of irrigation: 5 days. Highest temperature recorded: 
101.2F and 102.8F. Antibiotic given: Penicillin, streptomycin and terramycin. 
Laboratory data: Nonprotein nitrogen, 30 mg. percent, before irrigation; phenol¬ 
sulfonphthalein output, 29 pei' cent in 2 hours, before irrigation, 47 per cent in 
2 hours, 12 days after irrigation. Nephrectomy: 2 weeks after irrigation. Micro¬ 
scopic diagnosis: Low grade pyelonephritis (St. Joseph’s Infirmary, Path. No. 
12317). Comment: Indication for nephrectomy: Persistent nephritis, febrile, 
sjunptomatic, refractive to antibiotics for 2 years. 

DISCUSSION 

This technique for irrigation of the renal pelvis has proved valuable in the 
clinical trial of solvents for certain types of urinary calculi. Except for the dis¬ 
appearance of small calcified shadows in 2 cases, no dissolution was evident in the 
other patients. 

In one of these, a calculus was passed soon after completion of irrigation. 
Approximately 1 week after irrigation, urine, which had been grossty cloudy and 
mucoid previously, became temporarily clear. Since antibiotics were used in all 
patients, this improvement could not be attributed to the procedure of irrigation. 

Suby 1 has stated that a solvent is relatively impractical unless a calculus can 
be completely dissolved in 50 to 75 hours. This technique would comply with this 
requirement, since the irrigation continued over a period of 48 hours to 10 days. 
Clinical reports of the use of solutions now available, such as G, M and Versene, 
do not indicate that these agents can be successful in any significant number of 
cases. However, the value of solution G in the dissolution of vesical incrustation, 

1 Suby, H. I.: Dissolution of urinary calculi. J. Urol., 68: 96, 1952. 
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can often bo confirmed by ej stoscopy Tot this reason, it v\ as used when incmsted 
pj clitis uas observ ed at the time of opcintion for remo\ al of the calculus 
The principle of using a dilated uretei to drain lrngatmg fluid fiom the lenal 
pelus, was illustifttcd by Kelly and Burnam (drawing bv Max Brodcl) in 1922 - 

SmiMARI 

V technique for irrigating the renal peh is by intermittent or continuous flow, is 
descubed for clinical trial of solvents of urm in calculi 
It is recommended for cases of minimal fever when antibiotics pieceded and 
followed irrigation The icnal function and calibei of the uictci weienot damaged 
bj the proceduic The pain was usuallj contioiled bj codeine The hospitalized 
patient was able to perfoim the irrigation with safety and without constant 
superv lsion, ov oi a penod of sev era! daj s 

! Ivcllj and Burnam Diseases of the Kulnev, Ureter nulBl aider I*lul idclnlua D Apple 
ton A Co 1922, vol II, p 20S 
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LEUKOPLAKIA OF RENAL PELVIS AND URETER 
CHARLES C. FALK 

Leukoplakia of the urinary tract has long been recognized, but its occurrence 
in the renal pelvis or ureter has been so infrequent that we should accept every 
opportunity to obtain a better understanding of this curious tissue response. 
Since 1882, when Epstein apparently described it for the first time, less than 100 
cases involving the renal pelvis and ureter have been presented (MeCrea; 
Keesal and Rosner). It seems worth while to add another case and to review 
briefly the present concepts of the disease. 

Leukoplakia is a metaplastic change in the urinary tract in which the normal 
transitional epithelium is changed into the squamous or skin-like type, character¬ 
ized by keratinization and almost always by desquamation. Writers generally 
agree that the lesion is precancerous. 

CASE REPORT 

A well developed man of 35, married, and the father of four, employed as a 
stationary engineer on a logging operation, for the past 15 years had suffered 
intermittent attacks of colicky pain in the left flank, radiating downward along the 
course of the ureter. Several urological studies during the past 10 years had failed 
to reveal the cause of this pain. Meanwhile the attacks were occurring more 
frequently, and were becoming increasingly severe and incapacitating. He had 
just had an episode of this pain for about a week. There was no dysuria, fre¬ 
quency, nor hematuria, but he stated that the urine was always cloudy, even in 
teh interval between the attacks of colic. 

The physical examination revealed nothing outside the urinary tract. The 
urine was grossty hazy, had a pH of 6, a specific gravity of 1.020, and contained 
neither albumin nor sugar. The sediment showed 15 pus cells per high diy field 
and many strips and flakes of squamous epithelium. The Wassermann was nega¬ 
tive and the blood count entirely normal. Nonprotein nitrogen was 32, and the 
bleeding and clotting times normal. 

The 24F cystoscope was introduced easily and immediately a pearl gray mem¬ 
brane was seen covering almost the entire trigone. The ureteral orifices were 
not involved, but were somewhat reddened and edematous. On attempting to 
catheterize the left ureter, an impermeable obstruction was met at 10 cm. above 
the orifice (figs. 1 and 2). Indigo carmine injected appeared in four minutes, 
but with poor concentration. 

Pyelo-ureterograms revealed several filling defects in the left ureter and 
an irregular and motheaten appearance. The capacity of the renal pelvis was 
increased and the terminal calyces were somewhat blunt. The urine from the 
left kidney showed no acid fast bacilli and the guinea pig inoculation was nega¬ 
tive for tuberculosis. Culture of this urine revealed a mixed growth of Escherichia 

Read at annual meeting, Western Section of American Urological Association, Sun 
Francisco, April 27-30, 1953. 
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Tig. I /l, p\clo-urcterogram printed in positive showing moderate calycectasis and 
pjclcctasis; tortuosity of ureter with filling defects It, same ns -1, but printed in negative 



Fig 2 A , same as figure 1, A except that ureteral catheter is in position to indicate level 
of impermeable obstruction B, same as A, but printed in negative (These \-ra>s are used 
nninlj to point out that urographic findings by means of technique used arc not characteris¬ 
tic m leukoplakia) 

coli and Staphylococcus aureus. The presumptive diagnosis was made of leuko¬ 
plakia of the urinary bladder and neoplastic involvement of the left uieter with 
obstruction to the left kidney. 

A uieteronephrectomy vas perfoimed The lover metei, together with a cuff 
of the bladder, was fiist excised. The kidney was then lemoved through the usual 
lumbar incision. The gross specimens are shown in fig 3. The pathologist, made 
the following diagnoses: 1) leukoplakia of the lenal pelvis and ureter; 2) acute 
pyelonephritis; 3) cortical cysts of the kidney (fig. 4). 
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Fig 3. A, gross surgical specimen consisting of kidney, ureter and portion of bladder. 
Ureter has been sectioned longitudinally shotting pathologic skin-like stiucture of upper 
ttto thirds of ureter and pelvis. B, same as A except that kidney and pelvis have been sec¬ 
tioned as veil shotting extensive involvement which affects entire pelvis. 

Recovery was without incident and the patient left the hospital on the twelfth 
postoperative daj r . He was examined every 2 weeks for the succeeding 4 months. 
The pyuria was greatly improved, though the urine continued to be grossly 
haz 3 r and flakes of epithelium were still present. He regained his original weight 
in 2 months and had resumed his occupation. 

DISCUSSION' 

The cause of leukoplakia is unknown. Undoubtedly the most widely accepted 
explanation is that leukoplakia of the urinary tract is a time metaplasia arising 
as the result of chronic inflammation and irritation, and is the biological process 
of adaptation to environment in the form of protective cornifieation (Hinman, 
Kutzmann and Gibson). In the study of a larger series of cases two uniform 
observations have been made: 1) p)mria is present m all cases, and 2) leuko¬ 
plakia usually occurs concomitantly with other diseases. It is suggested, there- 
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fFiG. 4. A, cornificd stratified squamous epithelium has completely rcplaeed transitional 
epithelium which normally lines ureter. Note thick layer of desquamated epithelial cells 
on epithelial surface. H and E stain. B, same as A, hut higher magnification to show cellu¬ 
lar details. 

fore, that the leukoplakia may be secondary to severe chronic infection, calculous 
or neoplastic disease, or urinary tract obstruction. It is no longer believed that 
it is a manifestation of syphilis. While there once appeared to be laboratory 
evidence that a lack of vitamin A was causative, this view seems to have been 
abandoned (Senger, Bottone, and Kelleher). 

The disease occurs most commonly in the age group between 30 and 50. 
There are few patients under 20, although occasional cases have been reported 
m childhood and also in extreme old age. This would lead to the conclusion that 
any hypothesis that the etiology of the disease is based on embryonal cell rests is 
untenable. The condition is found about, twice as often in the male as in the 
female (Laughlin and Bilotta). 

There are no symptoms typical or characteristic of this condition except as a 
rule those of the coexisting disease. Frequency, urgency, dysuria, hematuria, 
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any or all may be present. In my patient ureteral colic was the predominant 
complaint. The outstanding finding noted by several authors is the discovery of 
cornified epithelium in the urinary sediment. It is described by Senger, Bottone, 
and Kelleher as the passage of “gritty flakes in the urine.” It is also mentioned 
by Laughlin and Bilotta, and Arnholdt considers it pathognomonic, though he 
points out that the disease may exist without this finding. It was certainly promi¬ 
nent in the present case. 

The difficult}'- in preoperative diagnosis is evidenced in the cases reported. 
Subjective symptoms are of little value, and one must re-emphasize the one 
important objective clue, the finding of large amounts of squamous epithelium 
in the urinary sediment. This observation should suggest leukoplakia at once. I 
certainly believe also that if leukoplakia is seen cystoscopically in the bladder, 
it should be considered possible, or even likely, that the disease may also affect 
the upper urinaiy tract. Kretschmer suggested this fact some years ago. 

Pyelo-urcterographic findings are certainly not diagnostic in this disease and 
are only of general value. All writers agree on this point except Arnholdt, who was 
able to demonstrate, by the use of a dilute medium for pyelography, an x-ray 
silhouette which he considered consistent with the leukoplakic folds and wrinkles 
in the mucosa of the kidney pelvis. His description did not apparent^ impress 
the later writers. 

One author described passing a cystoscopic rongeur into the lower ureter and 
obtaining a biopsy specimen from which a positive diagnosis was made. While 
the use of the technique must certainly be limited, its possibility might well be 
remembered. 

Leukoplakia in the upper urinary tract must be differentiated from tubercu¬ 
losis, neoplastic disease, either squamous or transitional in type, calculosis, 
severe pj’-ogenic pyelonephritis, and pyelitis and ureteritis cystica and glandularis 
(Stirling and Ash). 

The treatment of leukoplakia involving the kidney and ureter is preferably 
ureteronephrectomy, both to remove the potential malignancy and to relieve the 
symptoms. Fortunately in less than 5 per cent of the patients the condition has 
been bilateral and only conservative palliative measures could be instituted. In 
the light of our present knowledge such therapy must be directed toward control 
of infection and promotion of free drainage. 

SUMMARY 

Leukoplakia of the renal pelvis, ureter, or both, is rare, less than 100 cases 
having been reported in the last 80 years. 

Leukoplakia in the urinary tract is a precancerous lesion. 

The etiology is obscure, but the evidence strongly supports the concept that 
the causative factor is prolonged irritation in the form of chronic infection. 

Leukoplakia is usually concomitant with other diseases. 

Preoperative diagnosis of leukoplakia of the kidney or ureter is seldom made, 
but the disease should be suspected when the cystoscopic findings are inconclusive 
and there are masses of squamous epithelial cells in the urinary sediment. 
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When leukoplakia can be seen m the bladdei thiough the cjstoscopc and there 
is any eudcnce of disease m the uppei utinaij' tract, the same condition in the 
kidney and meter should be considcicd a strong possibility 
Treatment is uicteioncphrectomj when leukoplakia involves the kidney and 
uictei and is unilateial, as it is in moie than 90 per cent of the cases. 

Eureka, Cahf. 
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SCHWANNOMAS 

CLYDE L. DEMING and HARRY R. NEWMAN 

From the Department of Surgery, Section on Urology, Yale University School of Medicine 
and the Grace-Ncrv Haven Community Hospital, New Haven, Conn. 

Schwannomas, or, as they are often called, neurinomas or perineural fibroblas- 
tomas, arise from the sheath of Schwann, usually from a peripheral nerve. The 
commonest nerve to be involved is the acoustic nerve. 

In reviewing the literature, such a tumor in the retroperitoneal space in close 
association with the kidney and ureter has not been recorded. The commonest 
retroperitoneal tumors arising in this region have been reported by Donnelly 
and Judd. Whether schwannomas in this region have not been recognized or 
whether they have been confused with the more common tumors such as sarco¬ 
mas, fibrosarcomas, neuroblastomas, sympathieoblastomas, sarcomas and cystic 
tumors one cannot proffer an excuse. Frank described a cystic schwannoma con¬ 
taining five or six ounces of clear fluid which arose from low down in the pelvis 
and had to be differentiated from an ovarian cystic tumor. So far as the literature 
is concerned, urologists have not before encountered schwannomas which pro¬ 
duced urinary tract changes. The authors wish to report two cases of schwan¬ 
noma, both in female adults, one a solid, relatively benign tumor and the other 
cystic, with a relatively high degree of malignancy. 

CASE REPORTS 

Case 1. A white woman, aged 31 (Mrs. E. D., Unit No. C 55562), was admitted 
to the Urological Service of the New Haven Hospital on April 12,1951, complain¬ 
ing of a feeling of fullness in the epigastric region for a period of 1 month. She was 
in the third month of her second pregnancy. She denied any nausea, vomiting or 
urinary symptoms. She had never had any hematuria. Her family history was 
irrelevant, and her past history showed good health respective to all systems and 
one pregnancy which had terminated normally 19 months previously. The family 
history disclosed that her father died at 66 years of leukemia and asthma and 
that her mother had been operated upon for a myoma of the uterus. Her general 
condition was good. Physical examination revealed that the left side of the ab¬ 
domen was larger than the right. A mass was palpable in the left flank extending 
from under the costal cage down to the crest of the ilium, smooth in contour, 
soft in consistency and not particularly tender. The pelvic examination was 
compatible with the stated pregnancy. Cystoscopic examination showed a normal 
bladder. The bladder urine was clear in color; pH, 5.5; specific gravity, 1.010; 
albumin, 0; sugar, 0; microscopic examination showed no pus cells or red blood 
cells. The urines from the right and left kidneys were normal. Cultures of the 
urine from each kidney and the bladder were negative for bacterial growth. The 
renal function test with phenolsulfonphthalein disclosed 25 per cent from the right 
kidney and 20 per cent from the left kidney in 15 minutes. Bilateral retrograde 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-S, 1953. 
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Flo. 1. Case 1. Itctrogiadc pyclogram allowing left ureter taking lateral, curved course 
with dilatation of upper two-thirds. Slight dilatation of pelvis with delicate calyces and 
high position of kidney. 

pyelograms (fig. 1) revealed a normal right- kidney, pelvis and ureter. On the left, 
the ureter took a normal course up to the pelvic brim, swept laterally and pos¬ 
teriorly and returned to the left paravertebral region nt the level of the fust lum¬ 
bar vertebra, where the ureter was moderately dilated between the pelvic blim 
and the renal pelvis. The major and minor calyces of the left kidney were outlined, 
shoved no evidence of dilatation and wcie less filled than the calyces on the right. 
The lower and middle calyces were displaced upward and were crowded together 
as the lesult of displacement by a large, space-occupying lesion of the lover pole 
of the left kidney which also displaced the ureter posteriorly and laterally. This 
large, soft-tissue density showed smooth edges with regular outline and no evi¬ 
dence of calcification and was thought probably to repiesent an enlarged cyst of 
the lower pole of the left kidney. The chest x-ray revealed normal bony thorax, 
diaphragm, heart and mediastinal contents with clear lung fields. The differential 
diagnosis pieoperatively was between 1) letroperitoneal tumor, 2) hydronephro¬ 
sis of the lower half of the kidney and 3) solitary cyst of the kidney. 

Treatment:—On April 17, 1951, the left flank was explored through a lumbar 
incision. A large tumor shaped like a football was located below the left kidne3 r 
but not attached to the kidney. Its surface was smooth, solid in consistency and 
adherent to the posterior abdominal wall and to the descending aorta. The tumor 
was carefully dissected fiee and removed. There were not any lymph node in¬ 
volvements. The retroperitoneal space was drained with a cigarette Penrose 
drain The patient was discharged from the hospital on the eleventh day after 
operation in excellent condition and with the wound completely healed. 

The pathological leport of the tumor (fig. 2) removed is as follows: 
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Fig. 2. Case 1. Cross section of solid schwannoma which is well encapsulated 

“The tumor is lemon shaped, measuring 17 cm. by 13 cm.; total weight is 1G80 
gm. Its surface is covered by fascia which can be stripped from the tumor with 
onlj' slight difficult}", leaving a shiny, yellow and gray glistening surface. The cut 
surface of the tumor is yellowish-gray in color, soft in consistency and cystic. 
The microscopic sections show connective tissue containing areas of dense bundles 
of fibrous-like cells with long, narrow, elongated blue nuclei (fig. 5, A). These 
bundles of tissue seem to interweave, and in some areas the nuclei give the impres¬ 
sion of palisading. In other areas loose connective tissue is present. The connective 
tissue gives the general appearance of having been fatty tissue. In other areas of 
this connective tissue many round, blue-staining cells are seen which may be 
chronic inflammatory cells. A large number of small-sized blood vessels are also 
seen in the tissue. Pathological diagnosis: Schwannoma.” 

This patient made an uneventful recovery from the operation and 7 months 
later delivered a normal boy. Six weeks after the operation an excretory urogram 
revealed slight dilatation of both ureters and pelves, but otherwise the urinary 
tract was normal. 

Case 2. A white woman, aged 33, was admitted to the Urological Service of the 
Grace-New Haven Community Hospital on November 7, 1948. Her complaints 
were numerous and varied. She complained of vague abdominal discomfort 
which was not associated with meals. She had bouts of bronchial asthma. Her 
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previous hospital admissions were numerous, and her symptoms were explained 
on the basis of allergy. Physical examination revealed this patient to have marked 
scoliosis and lordosis of the thoracic and lumbar vertebrae, a deformity which had 
been present since birth. Abdominal examination revealed a palpable mass in the 
left flank, smooth in contour and solid in consistency, which was thought to be a 
palpable left kidney as a result of displacement caused by the associated scoli¬ 
osis. The bladder urine was normal, and microscopic examination showed no 
evidence of pus cells or red blood cells. The urine from each kidney was normal, 


Fig. 3. Case 2. Itetrograde pyclogram showing axial torsion of left kidney caused by 
mass located below kidney and medial deviation of course of ureter. 

and the culture from each kidney was negative for bacterial growth. The function 
of each kidney as measured by the phenolsulfonphthalein test was within normal 
limits. Bilateral pyelo-ureterograms showed a marked axial torsion of the lower 
pole of the left kidney caused by a large, well-defined mass below the lower pole 
of the left kidney (fig. 3). The differential diagnosis was between a tumor of the 
lower pole of the kidney and a primary retroperitoneal tumor, extrarcnal in origin. 

Treatment:—At operation, a modified left kidney incision was made below 
and parallel to the twelfth rib and extending towards the umbilicus in a trans¬ 
verse direction. The retroperitoneal space was opened and a large tumor was lo¬ 
cated extending from the level of the lower pole of the kidney to the crest of the 
ilium. The tumor was the size of a grapefruit and seemed to be attached medially 
to the vertebral column. Anterior to it was found a large band of nerve tissue 
about half an inch in width. The tumor, which was solid in consistency and encap¬ 
sulated, was excised conserving the kidney. 
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Fig. 4. Case 2. Thick-walled, cystic schwannoma 

The pathological report is as follows: 

“A thick-walled, cystic tumor (fig. -1), the size of a small grapefruit. The sur¬ 
face is roughly nodular. Cross section of the mass reveals it to be solid with a 
large area of degeneration and cyst formation. A large nerve trunk issues from 
one pole of the tumor mass. Microscopic pathological diagnosis: Cystic schwan¬ 
noma of a retroperitoneal tumor.” See figure 5, B. 

The patient made an uneventful recovery from surgery and was discharged 
from the hospital 2 weeks later. Three months after the operation she had gained 
13 pounds in weight. On Ju!j r 5,1949, eight months after surgery, she again began 
complaining of pain in the left flank accompanied by nausea. She was re-admitted 
to the hospital on August IS, 1949, complaining of more severe pain in the left 
upper quadrant of the abdomen accompanied by nausea and vomiting. She had 
also noted a localized swelling between the eighth and ninth ribs in the left 
anterior axillary line. Abdominal examination revealed in the left upper quadrant 
a firm mass measuring about 5 by 6 cm., which did not move with respiration. 
X-ray study of the chest revealed erosion of the anterior one-third of the left 
seventh rib at the anterior axillaiy line and extending from this ragged anterior 
margin of the seventh rib a large, soft-tissue mass measuring approximately 5 by 
7 cm. in diameter. Excretory urograms revealed a normal right kidney, pelvis and 
ureter. There was no evidence of excretion of dye by the left kidney. 

Cystoscopic examination was done, and both ureters were catheterized. Bilat¬ 
eral pyelograms showed failure of the left urinary tract to fill above the fifth 
lumbar vertebra where a soft-tissue mass could be seen to the left of the vertebral 
column at the level of the fourth and fifth lumbar vertebrae. The right kidney, 
pelvis and ureter were normal. 
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"Fig. 5. A, case 1 High power, X350. Dense fibrous-lihc tissue with elongated nuclei 
giving impression of palisading wuth loose connective tissue. 

B and C, case 2 B, photomicrograph, X250 showing nerve tissue. C, photomicrograph, 
X250 Nodule from rib showing more active growth of nerve tissue but similar to original 
lesion. 

A biopsy of the lesion on the rib was taken \v th the following report: 

“The specimen consists of two pieces of firm, grayish-pink, gritty tissue each 
measuring approximately 1 cm. in diameter. Microscopic examination shows 
whorls of fibrous tissue arranged in inegular patterns. The nuclei of these fibro¬ 
blasts vary greatly in size, shape and staining reaction and often are large, vesicu¬ 
lar and with large nucleoli. A moderate number of mitotic figures are visualized. 
Diagnosis: Malignant schwannoma (Dr. Levin Waters).” See figure 5, C. 

The patient expired on October 27, 1949. 

PATHOLOGY 

There are two types o c schwannomas, the benign and the malignant schwan¬ 
noma. Both of these types aie associated with peripheral neives and are ex- 
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Lremely rare in the retroperitoneal space. The malignant schwannoma is often 
labelled a fibrosarcoma, but the origin of this tumor is different. In the main, the 
above two tumors arise from Schwann cells which have their embryonic origin 
the neural crest. The Schwann cells are very active and multiply easily. Tissue 
cultures have shown that these cells can produce connective tissue fibers. When¬ 
ever a malignant tumor arises from the sheath of a peripheral nerve there crops up 
uncertainty in one’s mind as to the embryonic origin of these cells. If this t.ype 
of tumor arises from mesodermal connective tissue it is called a fibrosarcoma. It 
is uncertain whether or not the mesodermal clement of a nerve sheath can produce 
a malignant fibrous tissue. The solitary, encapsulated, benign tumor which 
arises from the sheath of Schwann may be small, solid or large and cystic. The 
small tumors are solid, but as they grow larger degeneration occurs and cystic 
formation results. They grow slowly, usually without producing symptoms, al¬ 
though when a large nerve trunk is expanded, pain, paresthesia or other symp¬ 
toms due to pressure may occur. The solid tumors are benign and are always 
—encapsulated and rarely recur after surgical removal even if the capsule is left 
- behind. It has been questionable whether or not a malignant tumor ever develops 
from them. Histologically, the microscopic picture is characteristic. Inside the 
sheath, the tumor tissue is composed of two parts. The cells of Schwann are 
arranged in twisted bands or cords accompanied by delicate connective tissue 
fibers. The cells may also be arranged so as to give the appearance of a tactile cor¬ 
puscle, which is called a Verocay body. Del Rio Ortega, Penficld and Mason have 
divided the nerve tumors into two types, the fascialar and the reticular. The 
former consists of an orderly arrangement of parallel and intercellular fibers. The 
cells may also present transverse parallel ranks separated by nuclear free zones of 
densely aggregate fibers along with the terminal portions of the cells. The neuri¬ 
lemmoma consist of a form of reticular collogen which, however, stains somewhat 
differently from the fibroblastic collogen. The reticular type shows a disorderly 
arrangement of a loose meshwork of cells of variable shapes with plentiful inter¬ 
cellular vacuoles or microcytes containing water or mucinoid fluid which stains 
bluish with benatoxylin. Regimented parallel fibers are not found and collogen 
fibers are scanty or absent in this type. The two types may be found together. 
Biologically, they grow slow and are encapsulated. If they arc not entirely re¬ 
moved recurrence may develop. 


COMMENT 

These 2 cases of schwannomas occurred in young adult women and on the left 
sides. Both were operated upon successfully conserving the kidneys. One tumor 
was solid and relatively benign, and the other cystic and malignant. It is difficult 
to state how long these tumors had been present. The former had produced almost 
no symptoms while the latter had presented symptoms for 10 years. Schwan¬ 
nomas as a rule are relatively benign tumors, although the cystic ones may 
prove to be malignant. The former patient has remained well for two .years, 
while the latter patient died of general metastatic lesions eighteen months 
from the time of the operation. Schwannomas are slow-growing tumors and rarej 
reach more than two centimeters in diameter. The schwannomas in the retropeii- 



St tl\\ WNOM VS 


323 


tmic.il space below the leiud oigan develop into huge tumois winch compress the 
ureter and influence its position and function They aie adheicnt to the postcnoi 
abdominal structuies, both muscle and vasuilai tissues Care should bo taken to 
remove all of the tumoi as m all tnmoi smgciv In the second case, it was moie 
difficult to accomplish complete lcmoval, and, as evidenced by its local lecui- 
rcnce, the tumor was not whollv lcmovcd The widespread melastases indicate 
the tme biological tendency in tins one case of disseminating its growth to distant 
tissues Neuropathologic al hteiatuie indieates that the tumois may bet ome cj Stic 
and malignant, although on the whole they aic (onsideied lektivelv benign 
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PELVIOLITHOTRIPSY IN SURGICAL MANAGEMENT OF 
STAGHORN RENAL CALCULI 

JOHN W. DORSEY 

Pelviolithotripsy as the term implies, refers to the fragmentation of the renal 
calculus through a pyelotomy incision. It is a definite adjunct in the surgical 
management of certain selected cases, particularly where there exists a low renal 
reserve, or in the solitary kidney, where nephrolithotony would be hazardous. 
The concensus of opinion of such men as Zuckerkandl, Beer, Walters, and 
Counceller, Robinson, and Priestley favors pyelolithotomy over nephrolithotomy 
as the safer of the two procedures. The reports of Priestley and Dunn, and 
Prince, Scardino and Presti indicate that surgical removal of staghorn calculi is 
preferable to medical management. 

In reviewing the literature we have not encountered an article that discusses 
fragmentation in detail. Simple fracture through the body of a staghorn calculus 
will often permit the atraumatic removal of the two fragments through a pye- 
lotomj' incision. 

The Bigelow lithotrite was chosen because the blades are long and slender, and 
more easily introduced into the pelvis, and yet have great crushing power. The 
even, steady application of force obtained through the screw mechanism permits 
shearing the calculus into two major fragments without pulverizing it. The 
screw mechanism in contrast with the pistol grip type eliminates any sudden 
jerk at the time of fragmentation that would prove injurious to the kidney. 

No attempt will be made to discuss the etiology; preoperative selection of 
cases for surgery; or postoperative medical management, as the literature is 
replete with excellent articles dealing with these subjects. 

SURGICAL TECHNIQUE 

The kidney, renal pelvis, and proximal ureter are completely mobilized by a 
combination of blunt and sharp dissection performed through an adequate 
lumbar incision. The posterior aspect of the pelvis is more completely visualized 
by elevating the renal hilum with vein retractors in the manner described by 
Walters, Counseller and Priestley. An elliptical incision (fig. 1, A) is then made 
in the renal pelvis extending from the superior to the inferior border on the 
posterior aspect with the convex curve directed toward the renal hilum. The 
posterior flap of renal pelvis is then peeled off the projecting pelvic portion of 
the staghorn calculus (fig. 1, B) and the pelvis is then gently retracted anteriorly. 
The calculus is then manipulated carefully and extracted if possible. In some 
instances because of close approximation of calculus to pelvis it is necessary to 
pass a curved hemostat around the pelvic portion of the calculus at the hilum 
in order to permit the introduction of the blades of the lithotrite. Hie female 
blade of the Bigelow lithotrite is introduced into the space between the anterior 
surface of the calculus and the pelvic mucosa; the male blade is then introduced 

Head at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1053. 
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on the posterior aspect (tig. 1, C). The most desirable plane for cracking the 
calculus as determined by preoperative x-ray studies is attained by gentle 
manipulation of the lithotrite. In the cases reported the calculus was sheared 
into two major fragments which were readily extracted through the pyelotomy 
incision. Small calculi may then be removed with stone forceps or scoop. In the 
presence of a dilated calyx with narrowed infundibulum the small calculi maj- be 
removed through a small, stab type nephrotomy incision as in case 2. Where a 
bulbous projection of the staghorn calculus is locked in a minor calyx it will be 
necessary to perform a small nephrotomy incision and fracture the calculus at the 
level of the constricted infundibulum. An x-ray study of the kidney is then made 
to determine if any radio-opaque calculi have been overlooked. The calyces 
are lavaged in an attempt to evacuate any nonradio-opaque calculi or debris 
that would act as a nidus for recurrent calculus formation. 

An 18F bulb catheter, and two 5F ureteral catheters are introduced simul¬ 
taneously into the renal pelvis through an inferior calyx (fig. 1, D). The balloon 
is distended with 3 ec of water, and left as a nephrostomy tube. The two ureteral 
catheters are advanced into the ureter 15 to 20 cm., and act as a splint. The 
elliptical pyelotomy incision is closed with interrupted 000 sutures of plain cat- 
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Fig. 1 Semulingrammatic illustration ot surgical technique. .1, pylcotomy incision. B, 
reflection of pelvic flap. C, introduction of lithotrite. D, closure. 
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gut, no attempt being made to obtain a water tight closure. The kidney is sus¬ 
pended in favorable position beneath the twelfth rib, by Kelly triangular sutures. 
Gerota’s fascia is approximated to the quadratus lumborum muscle with inter¬ 
rupted 00 chromic sutures in a modified type of Doming nephropexy. The legion 
around the renal plevis is left open to permit favorable drainage. A Penrose drain 
is introduced into the parapelvic area posterior to the lower pole of the kidney, 
and a second drain along the mobilized portion of the ureter. The incision is 
closed in layers, and the nephrostomy and splinting ureteral catheters fixed to 
the skin with 0 silk sutures. 

POSTOPERATIVE MANAGEMENT 

The nephrostomy tube is irrigated only if definite impairment of drainage is 
evident. The balloon is decompressed in 48 hours. Solvent solutions are not used 
in the immediate postoperative phase, feeling that their irritant action outweighs 
their usefulness. Beginning at 72 hours the ureteral catheters are withdrawn 1 
to 2 cm. daily. The Penrose drains are left undisturbed until there is a marked 
dimunition in drainage, then they are shortened daily. Ambulation is inaugurated 
on the fifth to seventh postoperative day, pelvic circulation having been stimu¬ 
lated previously by passive exercise of the lower extremities at frequent intervals. 

The immediate medical management consists primarily of adequate sup¬ 
portive measures; hyaluronidase 150 TR units (Wydase) daily; and appropriate 
antibiotic therapy. The accepted methods for the prevention of recurrent calculus 



Fig. 2. Case 1. A, preoperative scout film. B, retrograde pjelogiam C, fifteen mon 
postoperative scout film. D. retiogiade urogram 
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formation aic utilized alter the patient has completed his postoperative 
convalescence. 


case nnroRTS 

Case 1. Mr. F. L., aged 31, was scon because of two bouts of light flank dis¬ 
comfort. A scout film and ictrogrndc urogram (fig. 2, A and II) icvealcd a small 
calculus lodged in an infeiior minor calyx of the right kidney, and a left staghorn 
icnal calculus. Indigo carmine appealed from the right kidney in 4 minutes, and 
from the left kidney in 10 minutes. Urine lecovcrcd from each kidney a as steiile 
on culture, and blood chemistry studies were within normal limits. The right 
icnal symptoms promptly subsided. The staghorn calculus was then removed in 
the manner described. The two major fragments (fig. 4, A) weio easily extracted 
through the pyelotomy incision w ithout evident trauma to the icnal parenchyma. 

Convalescence was uneventful. The voided urine has been sterile since the 
twenty second postoperative day. A scout film and retrograde urogram (fig. 
2, C and D) made 15 months following surgery icvealcd no recurrent calculus 
formation, and an excellent return to noimal of the calyceal system. The light 
renal calculus has remained stationary in size and asymptomatic. 

Case 2. Mrs. Iv. R., aged G2, had a right nephrectomy peifoimed 15 years 
previously for calculus pyonephrosis, at which time a small calculus was piesent 
in the left kdiney. In recent years she had noted mild, recurrent, left flank dis¬ 
comfort. The scout film and excretory urogram (fig. 3, A and B) revealed a large 



Fm 3 Case 2 A, preliminary scout film B, excretory urogram C, three months’ post¬ 
operative scout film D, ictrogiadc pjelogram 
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Fig. - 1 . Surgical specimens. A, case 1. B, case 2 


staghorn calculus, and several smaller calculi in the solitary left kidney. The 
superior group of calyces appeared to be involved in a localized hydronephrotic 
change. The general condition of this patient was excellent; blood pressure 160 
systolic and 90 diastolic ; blood chemistry studies were within normal limits, 
and Gram’s stain of the urinary sediment, negative for organisms. 

At surgery the calculus was found to be in such close approximation with the 
pelvic mucosa that it was necessary to free it in the manner previously described, 
before the blades of the Bigelow lithotrite could be introduced. Figure 4, B shows 
the calculus sheared into two major fragments. Within 30 minutes following 
surgery the kidney was secreting relative!}' clear urine, and at no time was 
urinary suppression noted. The maximum elevation of nonprotein nitrogen was 
42 mg. per cent. 

Three months later the nonprotein nitrogen was 21.5 mg. per cent. The scout 
film and retrograde urogram (fig. 3, C and D) reveal no recurrent calculus forma¬ 
tion, and a definite regression in the previously noted hydronephrotic changes. 
Repeated cultures of the urine have been sterile. The patient has been leading a 
full}' active, comfortable existence. 

DISCUSSION 

Meticulous care in handling the kidney with low renal reserve during mobiliza¬ 
tion coupled with the atrumatic removal of the staghorn calculus tends to reduce 
to a minimum the likelihood of immediate postoperative urinary suppression. 
The use of the elliptical pyelotomy incision is very important. It permits the 
reflection of the pelvis and ureteropelvic junction out of the field of manipulation, 
and in contrast with the longitudinal pyelotomy incision there is no tendency for 
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extension of the incision to involve the nreteropeh ic junction with subsequent 
stnctnrc foimation This incision peimits grcatei accessibility in manipulating 
the calculus, and thus facilitates the mtioduction of the blades of the hthotrite 
Due to the adequacy of the pjclotomy incision, digital palpation and nistiti- 
mental removal of small calculi is simplified Closuie is simple, and being located 
at the widest poition of the pelvis theie is less likelihood of distortion bj seal 
tissue 

The shearing affect of the Bigelow lilhotnte is evidenced by the smgical 
specimens (hg 4, .1 and B). 

It is mandatory to correct any uicteiopelvic junction obstruction at the time 
of suigical iemov.il of the calculus 

The two splinting uieteial catheteis maintain the ureter and uicteiopelvic 
junction in good alignment, and permit constant uieteral drainage of the lenal 
pelvis The neplnostomy tube allows immediate diainnge, and may be left in 
situ as a permanent method of drainage if the situation so demands Neplnopexy, 
further enhances a favorable alignment of meter and pelvis, and facilitates the 
change of nephrostomy tubes if this be necessary The parapelvic chains aie left 
relatively undisturbed to prevent pooling of urine seeping from the pelvic 
incision, which would predispose for scar tissue formation and subsequent ob¬ 
structive uiopathy X-ray control at, the time of surgcij is of the utmost 
importance 

The two cases reported fulfill the tenets laid down by Hess for obligntoiy, 
conservative renal surgery We behove that the favorable response to surgery m 
these two cases was duo primarily to the relativ cly atiaumatic method of removing 
the calculi 


SUVIVIVRV 

The technique of pelvnohthotupsy utilizing the Bigelow hthotrite is described 
and the use of this method of suigical management m selected cases of staghorn 
renal calculi adv ocatcd 

The posterior elliptical pjelotomy incision is described and the many ad¬ 
vantages of this incision discussed 

Two cases of staghorn renal calculi requiring obligatoiy, conservative suigery 
are reported wherein this technique was utilized with fav oiable results 
12S E 8th St , Long Beach, Calif 
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SPONTANEOUS DISSOLUTION OF RENAL CALCULI 
JAMES S. ELLIOT 

From the Department of Surgery, Division of Urology, Stanford University School of Medicine, 
San Francisco, Calif. 

Although rare, the spontaneous dissolution of renal calculi does occur. The 
literature on this subject was reviewed by Sisk and Bunts in 1935 and by Lassen 
in 1939. McCrea and Van Buskirk reported a single case in 1951. Despite these 
reports, the significance of this phenomenon seems to have been overlooked. 

nr.view of i.rnat.vruHB 

Schccle, in 192*1, observed marked reduction in sir.e of four renal calculi in a 
woman aged 34 over a period of 4 years. Hellstrom, in 1925, describing three 
patients, noted the spontaneous disappearance of a large recurrent calculus in 
the right kidney over a period of o years in a woman 24 years of age. A second 
and similar case was observed to occur over a 4-ycar period in a woman aged 26. 
Bilateral calculi were found to have disappeared in a man aged 45 over a period 
of 8 years. In this patient stones apparently developed during convalescence 
from a fractured femur. Hassclstrom reported almost complete disappearance 
over one month’s time of a large renal calculus in a woman aged 40. This patient 
also suffered from a gastric ulcer, Nadeau, in 1934, reported the disappearance 
of several calculi in a solitary kidney over a period of 0 months. This patient 
was a nurse who drank a gallon of distilled water daily. Kearns, in 1935, reported 
the dissolution of a large renal calculus in a woman aged 42 over a period of 
several months. This patient disliked to drink liquids with the exception of beer. 
Barney reported the spontaneous dissolution of bilateral renal calculi in a male 
aged 22 over a period of about 3 months. The stones apparently developed 
during immobilization for fracture of the femur. Sisk and Bunts reported the 
complete dissolution of bilateral renal calculi in a female child aged 13 over a 
period of a few months. This patient had been ill with coxitis prior to discovery 
of her calculi. Lassen reported the disappearance of bilateral renal calculi in a 
woman aged 17 over a period of one year. Tin's patient had been immobilized 
for disease of the hip joint prior to development of her stones. Wesson, in 1950, 
reported the case of a 21 year old male who was found to have bilateral renal 
calculi, one a staghorn, in the course of convalescence from a fractured femur. 
These stones underwent complete dissolution over a period of about 6 weeks. The 
patient was given an acid ash diet and ammonium chloride. McCrae and Van 
Buskirk, in 1951, reported one case of spontaneous dissolution of bilateral renal 
calculi which were apparently' stones of recumbency. Gibson reported the follow¬ 
ing case in 1937. The patient, a man 48 years of age, came to the Southern Pacific 
Hospital suffering with renal colic. Urologic investigation revealed large bilateral 
renal calculi of the staghorn type associated with chronic pyrlonephritis. Since 
function was most impaired on the right, a nephrolithotomy was done on that 
side. The patient was then sent home to recuperate, with instructions to return 
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within a month for operation on the left kidney. He did not return for 4 j^ears. 
Investigation then showed that the large staghorn calculus in the left kidney 
had apparently disappeared spontaneous^. The pyuria had likewise cleared up, 
and there was no evidence of recurrence on the right side. During these 4 years 
the patient had been under no dietary regimen or treatment of any kind. On his 
own initiative, he had for one year drunk a daily cup of tea brewed from horse¬ 
tail grass. 


CASE RETORTS 


Case 1. In March 1951, a 75-year old man was admitted to the Stanford Service 
of the San Francisco Hospital with a complaint of prostatism. lie was found to 
have an advanced carcinoma of the prostate and was placed upon stilbestrol by 
mouth. X-rays revealed the presence of an asymptomatic large left renal calculus. 
Because his general condition was poor, operation was not advised. Four months 
later, follow up x-rays disclosed the complete disappearance of the calculus. No 
treatment had been given for the calculus and the patient passed no stones. (See 
figure 1.) 

Case 2 is reported through the courtesy of Dr. Emmett Henderson. A young 
woman, aged 23, was seen in Maj r 1949. She complained of pain, of 1 week’s 
duration, in the left renal area. She had previously been in good health. Excretory 
urograms disclosed a calculus obstructing the left ureteropelvic junction. The 
patient was advised to enter the hospital, but refused. She returned 1 month later 
at which time excretory urograph.y showed no evidence of a calculus, and retro¬ 
grade pyelograms were normal. No treatment had been given, and the patient 
had passed no calculi. (See figure 2.) 

Case 3 is reported through the courtes}' of Dr. Jack Lynn and Dr. 
R. H. Greeley. A 39 year old woman was first seen in April 194S because of pain 
in the left renal area. She gave a past history of bilateral nephrolithotonry 4 years 
previously. Examination disclosed an acutelj r ill woman with tenderness over the 



Fig. 1. Case 1. A, staghorn calculus in left kidney. (Film was photogiaphed in 
uosition showing calculus to be apparently in right kidney.) B, anotliei view show 
horn alculus in left kidney. C, film taken 4 months later showing disappearance of 


inveited 
ing stag- 
calculus. 
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Tig 2 C iso 2 /l, cvcrctorj urogram showing calculus at left, uretcropch x* junction, and 
suppression of function on left D, lateral view showing c ilculus C and D, films taken 1 
month after A and B show ing disappe irance of calculus 


Fig 3 Case 3 A, plain film with catheters showing large calculi in lower pole of each 
kiunej and calculus in upper left ureter adjacent to tip of catheter Calculus adjacent to 
catheter on right and superliteral to transverse process of left lumbar vertebra was in 
isolated cal>\ and not m pelvis or ureter B, film taken 8 months later showing almost com¬ 
plete disappearance of large calculi in both lower poles One calculus on right remains 
unchanged sinul tr calculus persists on left side 
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left kidney, gross pyuria, and a nonprotein nitrogen of 103 mg. per cent. Retro¬ 
grade pyelograms disclosed bilateral calculi in the lower pole of each kidney and 
a stone at the ureteropelvic junction of the left kidney. A diagnosis of chronic 
bilateral pyelonephritis was made and Pseudomonas aeruginosa was cultured 
from the urine. The patient was treated with antibiotics, a low phosphorus diet, 
and amphogel. Over a period of several months, the urine showed a pH of 6.0-6.5, 
a specific gravity of 1.002 to 1.010 with 2 plus albumin, and persistent pyuria. 
Eight months after her initial visit, x-raj' examination disclosed an apparent 
disappearance of the calculus in the left uretero-pelvic junction, and marked 
diminution in size of the renal calculi in the lower pole of each kidney, only small 
fragments remaining. (See figure 3.) 

Case 4- Although details of the case are unavailable, the late Dr. Clark Johnson 
observed a patient in whom a large staghorn calculus spontaneously decreased 
to about one-fourth its original size. 

DISCUSSION' 

Although one of the reported cases was treated with a large water intake, one 
patient was given acidifying drugs and an acid ash diet, one patient drank large 
quantities of beer and little else, one patient was given stilbestrol, and one was 
given a low phosphorus diet and amphogel, none of these measures has con¬ 
sistently resulted in the successful planned dissolution of renal calculi. Until much 
more is known as to the mechanism of dissolution of calculi, the phenomena 
reported here must be considered as essentially spontaneous and due to unknown 
factors. 

The fact that spontaneous dissolution can occur is of great significance in two 
respects: 1) It suggests that dissolution by medical treatment is a possibility. 
Additional knowledge of the physico-chemical factors involved in the formation 
and dissolution of calculi is needed before this can be accomplished. 2) It throws 
some additional light on the role of urinary colloids in relation to calculus disease. 

Protective colloids in normal urine have been held responsible for keeping in 
suspension the sparingly soluble salts wliich constitute urinary calculi. The 
recent articles by Butt, et al., concerning the use of hyaluronidase make use of 
this theory as a basis for their claim of success in using this material to treat 
urolithiasis. 

In view of the foregoing, it might be wise to consider some simple facts regard¬ 
ing the known physico-chemical activity of colloids. 

The word “colloid” refers to a state of subdivision of matter and not a special 
kind of matter. In general, colloidal particles are larger than molecules but 
submicroscopic, ranging from one half micron to one millimicron in diameter. 
Ordinary suspensions settle out on standing, but colloidal suspensions remain 
suspended. The colloidal particles are sufficiently fine so that the Brownian 
movement overcomes the force of gravity. Thomas Graham, in 1862, observed 
that solutions of certain substances such as proteins, polysaccharoses, gums, etc., 
did not diffuse through parchment and other membranes as readily as sugars, 
salts, and other materials which crystallize. He called these substances colloids 
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from the Greek word for glue. The crystalline substances which diffuse readily 
through membranes, he called crystalloids. We now know that many typical 
colloids such as certain proteins are crystallizablc, while practically all crystal¬ 
loids may, under proper conditions, be brought into the colloidal state. 

The biologically important colloids are hydrophilic or “water-loving.” That 
is, they have a great affinity for water and readily form stable solutions or gels. 
Examples of these are albumins, soaps, gums, tannins, starch, gelatins, glue, 
proteins, and complex carbohydrates. Suspensoids or lyophobic colloids include 
colloidal solutions formed by metals, inorganic salts, etc. There is no affinity 
between these particles and water. They are flocculated by very small quantities 
of electrolytes, and when so precipitated, cannot ordinarily be brought back into 
colloidal solution. The precipitation of suspensoids is therefore irreversible. 

A “protective colloid” is one which will cause the finely divided particles of a 
suspensoid to remain in suspension whereas, in the absence of the protective 
colloid, the particles would settle out of the solution on standing. An example of 
this is the photographic dry plate. Silver chloride is formed from its ions in a 
solution containing gelatin. The gelatin coats each particle of silver chloride and 
prevents precipitation. Protective colloids will cause insoluble salts to remain in 
suspension but will not stop the formation of insoluble calcium oxalate and 
calcium phosphate, although it could hinder their precipitation and settling out 
of solution. Nor would the addition of a protective colloid cause a solid precipitate 
such as calcium oxalate or calcium phosphate to become resuspended. 

From the foregoing, it would seem evident that although protective colloids 
may hinder the precipitation or settling out of insoluble salts in urine, they 
would not stop the formation of the insoluble salts from their ions or cause the 
solution of precipitates or solid calculi, unless they behave as crystalloids and 
enter into actual chemical combination with the insoluble material. Thus, it is ap¬ 
parent that protective colloids, as such, in urine could not be responsible for the 
pontaneous dissolution of urinary calculi. 

The only rational explanation for the spontaneous dissolution of renal calculi 
is that a change in chemical equilibrium in the urine has occurred which favors 
solubility of the salts composing the stones. Whether this occurs in the case of 
calcium stones by 1) a decrease in the concentration of calcium, phosphate, 
carbonate, or oxalate ions in the urine, 2) by reduction of the pH of the urine, 3) 
by the increased excretion of substances forming soluble complexes with calcium, 
or 4) by any or all of the above plus the excretion of a catalyst to speed the reac¬ 
tion, is as yet unknown. 


SUMMARY 

Thirteen cases of spontaneous dissolution of renal calculi have been found 
m the literature. Three cases are reported here and one other case is known to 
have occurred. Of all these cases, five were apparently stones of recumbency, and 
two patients suffered from chronic pyelonephritis. It seems likely that spontane¬ 
ous dissolution of renal calculi occurs more commonly than one might suspect 
from the literature. 
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Spontaneous dissolution of renal calculi is significant because 1) it suggests 
that the medical dissolution of calculi may be a possibility, with increased knowl¬ 
edge and 2) this phenomenon can be explained only on the basis of a change in 
chemical equilibrium in the urine favoring solubility of the salts composing the 
calculus, and 3) an increase in protective colloidal material in urine will not alone 
cause the dissolution of renal calculi. 
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CLINICAL MANAGEMENT OL HENAL LITHIUMS WITH 
llYALUUONIDASE 
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Hus presentation is an analysis of the clinical icsults obtained by using 
hjahnonidase for control of lcnnl calculus formation in 3b patients Particular 
emphasis is ducctcd toward indications for liy alnromdase llicrnpv, determination 
of pioper doMgc, and contra-niduations to usage of this drug Hie pliysico- 
chemieal mechanism by which parenteral administration of livaluioincln«e 
ini leases the protective urinary colloids and aids in the prevention of renal 
calculi h is been rev lowed prev lously 1 ' 

Clinicil, 1 lboratorj, and \-rav procedures usually employed for investigating 
patients with stones ate earned out, with the cm option tint eystoxcopu exam¬ 
inations and retrograde pyelo-urcterograms are not performed if it is possible to 
obtain all necessary information without these measures Bleeding or exudate 
formation may nullify the aecuituv of the proteitive urinary tolloid dctermina- 
tions Excrctoiy ladiograplue studies are routinely mnde when renal fumtion is 
adequate 

The clTeit of byalnromdase on urine mav be conveniently followed in a senes 
of uiKcntiifugcd specimens, taken bcfoie and during hyaluronidase thciapv, and 
allowed to settle foi one hour at loom temperature 1 In such a senes, the tuibiditv 
and sediment usuallv begin to diminish in specimens voided about 30 minutes 
after the injection When turbidity increases m successive 1 hour specimens, 
anothei dose of livaluronidase is needed If no dccieasc m tuibiditv and sediment 
is obsoivcd, the dose of the cn/vme should be increased \s a supplement to this 
testing procedure, the response may also be studied by compiling the late of 
foimation of deposits on the glass c onnecting tip attached to indwelling cat hotel's 
during alternate periods vv ith and vv ithout hyaluronidase injections Tins cITcc t is 
most pionounced in nephrostomy diamage tubes and least ill bladdei catheteis 
with intermediate effectiveness m urctciostomy catheters 
Reduction in surface tension of urine closely coirelates the dealing of tui- 
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bidity and sediment if these are present initially. Tensiometric determinations 
are of greatest value when the urine is initially clear with no sedimentation. We 
have found that the average surface tension of urine in white males and females 
is 65 and 60 dynes per centimeter respectively. 5,8 Following injection of suffi¬ 
cient dosage of hyaluronidase, the surface tension decreases from 8 to 14 dynes 
per centimeter within 30 minutes to 2 hours and remains decreased as long as the 
effect of hyaluronidase is being maintained. 

The lyophilized hyaluronidase is reconstituted with sterile saline rather than 
with distilled water. To the vial containing 1500 turbidity reducing units (T. R. 
units), 10 cc or 5 cc of saline are added with aseptic precautions to provide a 
solution containing 150 or 300 T. R. units per cubic centimeter respectively. The 
latter concentration is convenient when the larger doses are required. When 
prepared with strict aseptic precaution, such solutions are stable without refriger¬ 
ation for 2 weeks. If the hyaluronidase is in standardizing units, other than tur¬ 
bidity reducing units, their relation to the other must be determined. For example, 
500 viscosit}' units are approximately equivalent to 150 turbidity reducing units. 
In all cases, the subcutaneous injection site should be rotated. If local infection 
develops, as in patients instructed to use hyaluronidase at home between office 
visits, the infected site should be avoided. Needles of 25 G and % inch are 
recommended. 

Observations to date indicate that patients vary widely in the quantity of 
hyaluronidase required to clarify pathologic cloud}' urines, and the dosage must 
therefore be determined individually. In approximately 80 per cent of the cases, 
clarification of the urine occurs after subcutaneous doses of 300 to 600 turbidity 
reducing units of hyaluronidase. The urine response to suitable doses of hyal¬ 
uronidase is rapid and easily ascertained. This usually occurs within 30 minutes 
to 2 hours after injection. The dosage requirements are greater in the presence of 
infections, such as those due to P. aeruginosa and streptococci, or to urea-split- 
ting organisms, particularly staphylococcus or Proteus. In such cases, dosages as 
high as 900 to 1800 T. R. units every 24 hours may be indicated. Also “split” 
dosages, i.e., 600 to 900 T. R. units every 12 hours may be necessary to keep the 
urine free of sediment. 

Contra-indications to hyaluronidase therapy are hypersensitivity to the drug 
and impaired renal function. The highly purified enzyme used in our studies has 
little tendency to produce allergic reactions. In over 900 of our patients who have 
received injections of hyaluronidase, only three had significant localized urticaria 
and 2 of these were later treated without reaction. In one of the patients a 
different brand of hj'aluronidase was administered and no reaction occurred. 
Desensitization to the drug has not been attempted since the injections can 
usually be resumed without further sensitivity response after a rest period. Also 
we have observed that inadequate dosage of hyaluronidase may be dangerous, 
due to the fact that “sensitization” of urinary crystals may occur with accelera¬ 
tion of stone growth. If clarification of the urine does not develop within 6 to 8 
hours on the dosage outlined above, the treatment should be discontinued. 

s Andreas, J. M., Hauser, E. A. and Tucker, W. B.: Boundary tension by pendant drop. 
J. Phys. Chem., 42: 1001-1019, 1938. 
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The treatment of severe calculus disease by hyaluronidase demands day to 
day control. The management should be carried out considering stone as a con¬ 
stitutional as well as a local disease. Hyaluronidase therapy should be considered 
adjunctive, as all other forms of treatment usually employed are instituted. 
Metabolic disorders are corrected, if possible. Antimicrobial drugs and urologic 
measures are employed according to usual indications. If the stone is phosphntie, 
\vc prescribe Basaljcl, two tablespoonsful after meals and at bedtime. This dosage 
is well tolerated and causes a reduction in urinary phosphate excretion. Appro¬ 
priate dietary measures are instituted and large doses of vitamin A are prescribed 
in all stone cases. 7 Each patient is urged to maintain a daily urine output of 
approximately 3000 cc. In short, every measure is utilized which promises to 
assist in minimizing formation, growth or recurrence of stone. 

During the past 30 months, we have observed 311 patients with renal lithiasis. 
Of this number, 54 were selected for hyaluronidase therapy because they showed 
a marked tendency to formation of renal calculi and because conditions were 
favorable to enhance the rate of stone growth. The cases of patients who had 
followed the regimen for less than 20 months were excluded from this series, ns 
they would not seem to provide a substantial test of therapeutic efficacy. Thirty- 
six of the 54 patients have been on hyaluronidase therapy for periods ranging 
from 20 to 30 months, average 23 months. In these patients, no previous forms of 
therapy had been effective in reducing formation or growth of stones. Twenty 
of the patients had previously undergone one or more operations for stone, nine 
of which were nephrectomies. Ages ranged from 13 months to 78 years. There 
were 20 males and 10 females. All of the patients were white. 

For control, the clinical course of the 30 patients before institution of hyal¬ 
uronidase therapy was used. We fully realize that this did not provide a com¬ 
pletely reliable basis for comparison. Estimation of the time interval between the 
first knowledge of presence of stone and institution of therapy was often difficult 
and possibly inaccurate. Chemotherapeutic and antibiotic preparations were 
fewer and less readily available during the pre-treatment (control) period, al¬ 
though in most cases sulfonamides and penicillin had been used. Some had 
received streptomycin, aureomycin, tcrrnmycin and chloramphenicol. All of the 
selected 30 patients followed the therapy reasonably well, although the regimen 
was not strictly adhered to in every case and deviations were demonstrable on an 
objective basis. In fact, some deletions of therapy provided the most impressive 
exhibition of the effectiveness of the program. Three patients discontinued the 
drug for periods of 8 weeks, 9 weeks and 17 weeks respectively. In these patients, 
stone formation had been controlled while taking hyaluronidase and after dis¬ 
continuing the drug there was rapid increase in size of existing stones. 

As a result of our earlier observations concerning the responsiveness of certain 
types of renal calculus formation to hyaluronidase therapy, the 3G patients in 
this series were classified into group A and group B. Group A included 15 patients 
v ith multiple, small, calyceal or other small calculi, rapidly forming in a solitary 
kidney or in both kidneys. From the case histories, laboratory and x-ray findings, 
these were considered to bo primary stones which we now believe to be caused by 
innate or acquired deficiency of protective urinary colloid. Group B included 21 
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Table 1. Summary of results following administration of hyaluronidase for renal lithiasis 



STONE 

STONE 

STONES 

STONE FORMA- 

GROUP 

FORMATION 

FORMATION 

SMALLER AND 

TION NOT 


CONTROLLED 

SLOWED 

LESS DENSE 

CONTROLLED 

A—15 cases . 

9 (60.00%) 

7 (33.33%) 

3 (20.00%) 

7 (33.33%) 

1 (6.67%) 

1 (4.77%) 

2 (13.33%) 

6 (28.57%) 

B—21 cases. 



patients with large stones or large and small stones in a solitary kidney or in both 
kidneys. These were considered to be secondary type stones or secondary stones 
superimposed on an original primary stone as a nucleus. These stones resulted 
from stasis and infection, hyperexcretion of crystalloids, recumbency, hyper¬ 
chloremic acidosis, or other known factors. 

Results (table 1) were graded: 1) control of formation or growth of stone and 
no passage of stone; 2) reduction in rate of development and growth of stone as 
compared to previous calculogenesis; 3) diminution in size and density of stones; 
4) failure to arrest or retard development and growth or passage of stone. Ro¬ 
entgenograms were made every 60 to 90 days on all patients in this series. 

Group A: In 11 of the 15 patients, stones were available for analysis. Nine were 
composed of calcium oxalate or calcium oxalate and apatite and one each of 
cystine and uric acid. The last two named types of stone were not demonstrated 
by x-ray, but cystine and uric acid calculi were frequently passed and recovered 
for analysis. Urine culture was negative for growth in 13 of the patients; B. coli 
was present in one; Staphylococcus aureus, non-urea splitting, was present in 
one. Patients in group A generally required smaller doses of hyaluronidase than 
those in group B. Three required 150 T. R. units every 24 to 48 hours; 9 required 
300 T. R. units every 24 hours; 3 required 600 T. R. units daily. 

Group B: In 7 of the 21 patients, stones were available for analysis. Five were 
composed of apatite and ammonium magnesium phosphate, one of apatite and 
calcium carbonate, and one of cystine. Urine culture was positive for growth in 
all of these patients. Five patients had infection due to B. proteus; 5 with urea 
splitting Staphylococcus aureus; 3 with P. aeruginosa; 1 with B. coli, and 7 with 
mixed infections, non-urea splitting. One patient had clinical, laboratory and 
x-ray evidence of hyperparathyroidism but had refused operative exploration of 
the neck. Twelve patients in group B required 300 T. R. units daily; 7 required 
600 T. R. units daily; 1 required 900 T. R. units daily, 600 in the morning and 
300 at night; 1 patient required 900 T. R. units twice daily. 

In group B, 2 patients had acceleration of development and growth and pass¬ 
age of stone resulting from sensitization of urinary crystalloids, due to too small 
amounts of hyaluronidase being administered. One of the failures was a patient 
with nephrocalcinosis due to renal acidosis. In our experience, hyaluronidase 
therapy has been relatively ineffective in treatment of 5 of 6 cases of bladder 
stones. Vesical calculus formation was controlled in a 90 year old man who had 
previously formed many stones following recumbency as a result of a hip fracture. 

An additional 18 patients have received hyaluronidase preoperatively and 
postoperatively where renal surgery required catheter drainage. In 12 of these, 
the catheters were maintained free of calcareous deposits. Two paraplegics, not 
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included in these scries, should be mentioned. One patient had poliomyelitis and 
the other was paralyzed following traumatic section of the cord at the level of the 
sixth thoracic vertebra. Both of these patients had rapidly formed renal calculi 
soon after becoming recumbent . Hyaluronidase therapy was effective in prevent¬ 
ing formation of new stone and growtli of existing calculi over a period of 10 
months. 

There is evidence from preliminary studies that hyaluronidase therapy en¬ 
hances antibacterial effectiveness of chemotherapeutic and antibiotic agents. 
This effect is presumably duo to dispersing and peptizing action of the increased 
amounts of protective colloids. 

DISCUSSION 

Any physician’s office or laboratory can make the necessary determinations of 
the effectiveness of hyaluronidase on clearing of urine. Patients nre instructed to 
self-administcr hyaluronidase and control the dosage by observing the urine in 
the same manner ns the diabetic learns to take insulin and test, his urine. We 
arbitrarily attempt, to keep the urine clear for Hi to 21 hours following one injec¬ 
tion. Occasionally injections must, be given twice daily. This is especially so in 
postoperative or paraplegic patients. The question ns to when it is safe, to dis¬ 
continue the therapy cannot bo answered at. this time. We suspect that patients 
who tend to form stones readily may have to remain on the regimen indefinitely. 
Prolonged usage of hyaluronidase therapy has produced no recognizable histo¬ 
pathologic lesions or significant adverse metabolic effects. The long continued 
application of any program requiring the consistent eo-operntion of the patient 
presents certain problems. Some patients tire of daily injections of a drug; and 
over a period of mouths, expense to the patient may be a significant factor. 

It is most helpful to take the time to he explicit, to the patient concerning the 
nature of his difficulties, to show him his x-rays and to point out to him any 
change or absence of change in size and number of stones which occurs during the 
course of therapy .•In so doing, the patient becomes more conscientious in follow¬ 
ing directions and more faithful in closely adhering to the regimen with follow-up 
care. Finally,*lie becomes more understanding and co-operative when it appears 
that stone formation and development is being controlled in his ease. The physi¬ 
cian's interest and willingness to explain to the patient his problem of renal 
calculus disease and the objectives of the treatment go far in increasing the 
possibility* of a favorable final result. 

SUMMARY AND CONCLUSIONS 

Hyaluronidase therapy is an effective adjunctive measure in the control of 
renal calculus disease. The dosage of hyaluronidase must be determined indi¬ 
vidually. No severe adverse side effects have been noted when hyaluronidase 
was properly administered. 

3 lie effect of hyaluronidase has been found to be most useful in management 
of primary, multiple, rapidly recurring, small calyceal stones. Even with the 
administration of larger doses of hyaluronidase it is less effective in the treatment 
of secondary calculi. Hyaluronidase therapy is also effective in renal surgery 
requiring drainage and in renal calculus conditions which present surgical hazards. 
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MANAGEMENT OF URETERAL CALCULI 

W. E. KITTREDGE and DeWITT JAMES 

From the Department of Urology, Ochsner Clinic and the Division of Urology, Tulane University 
of Louisiana, School of Medicine, New Orleans 

'^Certain cases of ureteral calculi are complicated by the presence of one or more 
factors which dictate choice of treatment and therefore present no therapeutic 
problem. Among these are patients with stones lodged in the upper or middle 
third of the ureter, where manipulation is impractical because of their position.;*. 
If, because of their size, the stones cannot be expected to pass spontaneously, or 
if they are producing partial or complete obstruction, surgical removal is ob¬ 
viously indicated. Small nonobstructive stones in these areas, on the other hand, 
may be treated expectantly. It is therefore usually only those stones in the pelvic 
or intramural portions of the ureter which test the urologist's judgment as to 
the proper plan of treatment. Calculi obviously too large to pass, those causing 
considerable dilatation above with renal damage, those associated with severe 
infection, those producting acute obstruction which cannot be relieved by passage 
of a ureteral catheter and those in which function of the opposite kidney is also 
compromised actually present little or no problem, since ureterolithotomy is 
usually indicated. It is, however, those stones measuring less than % cm. in 
diameter producing relatively little or no obstruction or renal damage, usually 
without infection, in which there is a possibility of either spontaneous or manipu¬ 
lative passage, that one must select the plan of treatment which will be least 
dangerous to the patient and most certain of recovery of the stone, and Mil 
entail the shortest hospital stay. 

^t is, of course, axiomatic that once mechanical intervention is initiated, it 
must always be followed through until ultimate recovery of the stone, since the 
effects of instrumental infection, trauma and congestion with resultant obstruc¬ 
tion make it practically impossible to terminate any program of mechanical 
intervention short of recovery of the stone, without the inevitable consequences 
of renal obstruction, infection, loss of function and perhaps loss of the kidney. 
With this uppermost in mind, it becomes the obligation of the urologist to decide 
which of the various methods offers the best chance of recovery of the stone with 
the shortest morbidity, the least risk and the greatest assurance of preservation 
of renal function. Among the factors to be considered are the age of the patient, 
the status of the opposite kidney as well as the one involved, the presence or 
absence of infection, the size and multiplicity of the stones, the general health of 
the patient and his financial status. Obviously, operative cystoscopy, when 
feasible and when it offers a reasonable chance of recovery of the stone, should 
be the procedure of choice as it entails shorter hospitalization and lower morbid¬ 
ity ^Our experience indicates that it is preferable to confine such treatment to 
use of multiple catheter dilation of the lower segment of the ureter over a period 
of several days, whenever possible to introduce such catheters, or use of the 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 
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Taiu.e 1. Ureteral stone fhstnbution 
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Johnson wire bosket. Occasionally, it has seemed desirable to employ first one 
and then the other, and in some instances repeated manipulations, piovided the 
patient’s general condition as well ns the status of the kidney warrant such 
practice. In other instances, in which the sire of the stone, idative loss of function 
of the involved kidney, presence of severe infection, or status of the opposite 
kidney suggest that the risks and uncertainties of operative cystoscopy arc 
unjustifiable, we do not hesitate to perform utetcrohthotomy immediately, 
both to protect the patient’s renal function ns well as to offer the one sure means 
of removal of the stone. Thcic are always instances, however, in which use of 
multiple, conservative cystoscopic procedures fails to recover the stone and 
results in a longer morbidity with ultimate open ureterolithotomy and occa¬ 
sionally some loss of renal function or even loss of the kidney. The ever present 
possibility of such an outcome has therefore prompted us to compare our results 
in the management of ureteral stones treated by the various alternative courses. 

We have reviewed the records of 274 selected patients with ureteral calculi 
treated at the Ochsncr Clinic during the past ten years. Only those patients whose 
courses were followed to their ultimate conclusion were included. 

Table 1 shows the distribution of the calculi according to site in the ureter. 
Three per cent of the entire series were bilateral and 9 per cent were multiple. 

UPPER Um.TUH 

Ninety-four per cent of the fit stones located in the upper third of the meter 
were pioducing obstruction, 75 per cent of which were moie than J'f cm. in 
diameter. Twenty-three were associated with infection. Eighty-two per cent of 
this group were removed surgically and 0 (12 per cent) were subjected to nephrec¬ 
tomy because of complete loss of renal function when first seen. Their average 
hospital stay was 12 days. Only 3 (0 per cent) wore passed spontaneously. 

MIDDLE URETER 

All 23 stones located in the middle third of the ureter were obstructive and 
90 per cent were more than % cm. in diameter. None passed spontaneously. 
Nineteen (83 per cent) were removed surgically and the remainder (17 per cent) 
w ere subjected to primary nephrectomy because of complete loss of renal func¬ 
tion when first seen. Their average hospital stay was 11 days. 

As can be seen from these statistics, primary ureterolithotomy is usually the 
procedure of choice in upper or midureteral stones since most of these are large 
and obstructive. The duration of hospitalization is shoit and the morbiditj' is 
low. 
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Table 2. Operative cystoscopy 



OBSTRUCTIVE 

1 NONOBSTRUCTIVE 

SIZE 






Cases 

% 

Cases 

% 

Under % cm. 

49 

65 

13 

17 

Over % cm. 

10 

13 

4 

5 


Table 3 Operative cystoscopy, lower ureter 



CASES 

% 

AVER. HOSP. 

(days) 

Successful initial manipulation 

34 

45 

4 

Multiple catheters, initial success 

Manipulation with extraction by multiple catheters after- 

14 ! 

18 

7 

vard 

7 

9 

9 

Spontaneous passage after manipulation 

6 

8 

9 

Spontaneous passage after catheters 

2 

3 

8 

Ureterolithotomy after manipulation 

10 

13 

25 


LOWER URETER 

In 81 (41 per cent) of the 200 patients with stones located in the lower third 
of the ureter the stones passed spontaneous^. In none of these was there sig¬ 
nificant obstruction or renal damage. In only 7 of the 81 stones passed spon¬ 
taneously was the diameter more than z /± cm. All these patients were readily 
accessible to us for continued observation and care, when necessary, so that 
expectant treatment was possible in this group. In the remaining 59 per cent of 
cases, because spontaneous passage was considered highly improbable, some form 
of manipulative or operative intervention was indicated. 

Seventy-six (38 per cent) were subjected to operative cystoscopy (table 2). In 
82 per cent of these the stones were under % cm. in diameter; 65 per cent were 
obstructive and 17 per cent nonobstructive. Eighteen per cent were over % cm. 
in diameter; 13 per cent were obstructive and 5 per cent nonobstructive. Ninety- 


Table 4. Lower ureterolithotomy 


TYPF I 

......... i 

CASES 

% 

AVER HOSP 
(da\s) 

Primary 


32 

76 

15 

After op. cystoscopy 


10 

24 

25 

Total 

1 

42 




Table 5. Nephrectomy 


TYPE 

CASES 

AVER HOSP. (DV1S) 

Primary 

10 

13 

Secondary 

2 

35 

Total 

12 (12.5%) 
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four per cent of the stones successfully iccovcrcd were less tlmn ? { cm in diam¬ 
eter 

As can be seen m table 3, tbnt\-four stones were recorded by initial basket 
manipulation ruth an axciagc hospital stay of 1 dajs, 11 parsed immediately 
after initial multiple catheter dilations with an a\ crape hospital stay of 7 days, 

7 passed immediately after multiple catheter dilations following failuie of basket 
manipulation with an aierago hospital slaj of9 dajs Eight stones parcel later 
after manipulation or cathctei dilation, with an inerage hospital stay of 9 days 
Ten patients weio subjected to secondarj ureteiohthotoim followingunsuecess- 
ful operatic e cjsloscopy with an aaerage hospital star of 23 dins, in 9 of these 
the stones weie o\er im in diameter and obstructne 'Ibis repic^ented 05 
per cent of the stones of this sire wherein manipulation had been attempted 
'Unity-two (21 per cent) of the lower ureteial stones were treated bj pumurj 
ureterolithotonn with an axei lge hospital star of 15 da\s and no complications 
(tabled) Tim tv-one of these w ci e oxer 1 1 (m in diametei, onlj 0 of which weie 
nonobstructnc Only one of the stones was undci 'fern in diameter but it was 
obstiuctne The a\ wage hospital May in this group was 15 dins 
lluee of the 9 patients with bilateral calculi weie treated b\ bilateral urctcio- 
lithotomj In one patient unilateral uietcrolithotonn was done and the opposite 
side treated cxpectantlj Primarj iicphicctomj was performed in 10 patients 
because of loss of renal function when fust seen (table 3) 

The complications m gencial were those of iirinan sepsis This was ndoquntclj 
controlled b\ frceurinan drainage and ehemothciapv in most instances Second- 
aij nephrutom\ was requued in 2 cases One resulted fiom a cortical abscess 
following operatne cjstoscopj Irreparable uicteral damage and infection 
following manipulation and attempted ureteiohthotoim necessitated ncphrcc- 
tom\ in the other 

Theie was one lecognircd case of uicteral perforation following o]ieiati\e 
cjstoscopi which was chained surgically The filiform tip of the stone basket 
disengaged m the uictei in one case necessitating uictciohthotomy and icmoial 
of the tip Injury to the internal iliac \em lequircd ligation of the \csscl in one 
case of lowei uretciolithotomy 

In the entire series there weie two deaths in the immediate postopeiatne 
period, a mortality rate of 0 7 per cent One insulted fiom icnnl failuie and the 
other fiom geneiahred tuberculosis 

CONCLUSIONS 

Stones in the uppei and middle thuds of the meter should be subjected to 
pumaiy uretciolithotomy unless spontaneous passage seems probable 
Large stones m the lower thud of the ureter aio best handled by primary 
ureteiolithotomj Most manipulative failures in this series occuned in patients 
with stones over Y cm in diameter 

^ hen initial manipulation fails, subsequent manipulations aie also unsuccess¬ 
ful in a high percentage of cases and result in a significant increase in moibidity, 
complications and duration of hospitalization Uieterolithotomy is, therefoie, 
usually indicated after manipulative failure unless spontaneous passage seems* 
imminent 
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REMOVAL OF URETERAL CALCULUS BY A NEW CATHETER 

TYPE EXTRACTOR 

THOMAS A. DAVIS 

Many times I have wished, on passing a catheter by a ureteral calculus, that 
by some immediate conversion of the catheter, it would become a snaring or 
grasping instrument. After much thought and experimentation and trial, a device 
was evolved with which I have removed ureteral calculi, on the first attempt, 
in four consecutive cases. 

JPhe instrument was constructed by passing an S.F. 00 nylon thread through 
a transverse hole in the ureteral catheter at the 10 cm. mark, and passing each 
end of the thread into the lumen through separate holes on opposite sides of the 
catheter at the 15 cm. mark and then down through the lumen until it exits 
from the outer or butt end. A convenient length of thread is that which will 
permit about 5 cm. of each end to extend beyond the butt end of the catheter. 
The nylon thread must be single filament type, because braided is not stiff 
enough to thread down the lumen. The holes were made by simple needle punc¬ 
ture. A No. 24 hypodermic needle is the right size for making holes for No. 00 
nylon S.F. thread (fig. 1). The hole nearest the tip of the catheter must be far 
enough from the tip so that the tip end of the catheter will not be bent or looped 
over when traction is exerted on the threads. In making the anchor holes at the 
tip end of the working segment, the needle may be passed obliquely through the 
catheter, thus creating a hole in opposite sides of the catheter, but at about 3 
mm. different levels from each other. This practically eliminates any weakening 
of the catheter by the holes. 

If the calculus is not too high in the ureter to make it impossible, the segment 
of catheter above the anchor hole of the thread should be long enough that suc¬ 
cessive sweeps of the instrument may be made, if necessary, to snare the cal¬ 
culus, without the catheter being withdrawn completely past the calculus. A 
stylet may be inserted the full length of the catheter lumen with the threads in 
place. The catheter which I used was of 6 caliber with an olive tip. -^. 

Extraction catheters were made by conversion of catheters of other calibers 
and types of tips with appropriate size of thread and stylets. I use S.F. 00 nylon 
for No. 6, 000 for No. 5, and 0000 for No. 4 catheters. A stylet slightly smaller 
in caliber than usually used for a given sized catheter with the end, which is in¬ 
serted up the catheter, snipped at a rather sharp angle, is more readily inserted 
in the catheter than the usually furnished stylet with the catheters of a given 
size. The threads in the catheter do not prevent fluid from being able to pass 
through it, and it can be used as a catheter to drain the ureter, or to instil lubri¬ 
cant or contrast media into the ureter. Furthermore, sterilizing solution forced 
in at the butt end will exit at the tip openings, passing the entire length of the 
lumen. Withdrawal of the threads, exiting from the lumen at the butt end will 
cause a curving' or looping of a segment of the catheter, and with the segment of 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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the threads outside of the lumen at that level, will form a complete loop. With¬ 
drawal of the instrument from a ureter with the loop formed above a calculus 
may serve the purpose of snaring the calculus and removing it, or of dilating the 
ureter. Once the calculus is well engaged, traction may be temporarily completely 
released on the threads so ns to enable removal of the cystoscope, then reapplied 
without disengaging the calculus. 

The loop can be formed, collapsed, and re-formed within the ureter at nny 
level, at the will of the operator. The size of the loop is controllable within the 
limits imposed by the distensibility of the ureter, and not. dependent upon an 
uncontrollable balance between elasticity of the instrument and constrictive 
power of the ureter. 

The angulation or looping of the catheter can be done with the stylet in place. 
A novel feature is, that with a 5 cm. working segment, a 1 cm. withdrawal of the 
threads will produce a loop of approximately one cm. transverse opening. As 



Fig. 1. Photograph of urotornl calculus extractor catheter 

with any instrument, good judgment and proper technique are necessary, and the 
size of the loop formed should be in proper relation to the size of the calculus and 
the diameter of the ureter. A ureter that will admit an 18F circular bulb, will 
contain without additional stretching, approximately a 1 cm. width loop of this 
instrument. 

i/This calculus extractor can be inserted to any level of the ureter with the 
simplicity, facility and safety equal to that of an ordinary ureteral catheter of 
similar size and style. If for some reason, after having snared a calculus in the 
ureter, it is desired to release the calculus and withdraw the extraction catheter, 
it may be done following release of traction on the threads, unless, perhaps, there 
is a complete loop of the catheter part of the instrument around the calculus. 
By releasing one end of the thread and pulling on the other end, the entire thread 
may be removed with the catheter in the ureter, thus converting the extractor 
to an ordinary catheter, except for the remaining thread holes^ 
sJn the case considered suitable for the use of this instrument, it was cysto- 
scopically inserted up the affected ureter to a distance sufficient to place the loop 
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Fig. 2. A, loop forming due to traction applied to threads as they emerge from catheter. 
B, stone engaged in loop of catheter. 

segment above the calculus, with the stylet in the catheter. The stylet was then 
withdrawn. The loop was formed (fig. 2, A) by withdrawing the threads about 
1 to 2 cm. or until a marked resistance to further withdrawal of the threads was 
encountered. A small hemostat or needle holder with thin rubber covered jaws 
is convenient for grasping the threads. With the threads in place, either manually, 
or by clamping adjacent to the butt end of the catheter with a hemostat, and 
with the other hand manipulating the cystoscope, the catheter was slowly with¬ 
drawn with the ureteral orifice under observation. When the loop engaged the 
calculus, an immediate marked resistance was encountered to further with¬ 
drawal of the instrument (fig. 2, B). The traction on the threads was then partially 
released. Combined traction was then made on the threads and catheter to re¬ 
move the calculus. If the loop should exit from the ureteral orifice without the 
calculus, it can be collapsed by releasing all tension on the threads and the 
catheter rotated 90 degrees and re-inserted up the ureter for another attempt to 
remove the calculus. 

The dilatation of the ureter resulting from withdrawl of the formed loop would 
be advantageous. The instrument can be used as a ureteral dilator when such 
treatment only is desired. Dilatation of localized segments of the ureter may be 
done, also.-^The following 2 cases of which illustrative x-ray films are existant, 
show the actual use of the instrument. 

CASE REPORTS 

Case of M. J. Small calculus in lower end of left ureter. Under spinal anesthesia, 
February 20, 1953, the calculus extractor catheter was passed up the left ureter 
cystoscopically to the 20 cm. mark. The loop was formed (fig. 3), and the in¬ 
strument withdrawn. The calculus was engaged and pulled into the bladder, 
remaining in the loop, and was removed from the bladder with removal of the 
cystoscope and extractor catheter. 
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I'ic, 3 Fir.. I 

3. Loop formed in ureter 

Fio. 4. L\trjietor lots been na«sed up ureter, loop formed, uithdruw n, pud calculus en¬ 
gaged. Calculus then removed 

Case of J. C. Calculus in lower cud of left ureter. Under spinal anesthesia, 
•March 2G, 1933, a calculus extractor catheter was passed cystoscopirally up the 
left ureter to the 20 cm. mark. The loop was formed, the catheter withdrawn, 
the calculus was engaged (fig. -1), and then icmovcd to the bladder. It. was re¬ 
moved from the bladder with a McCarthy panendo«copc and forceps. The cal¬ 
culus measured 1.2 by .8 by .5 cm. 


SUMMAHY 

A new instrument for the extinction of calculi from or dilatation of the ureter 
is described. 


ADDENDUM 

Since the piesentatiou of this paper, stones have been icmovcd ftom the lower 
ureter in fourteen consecutive cases, on the first trial, using the stone extiactor 
herewith described. 

610 S. IF. Alder St., Portland, Ore. 
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URETERAL REGENERATION: EXPERIMENTAL AND CLINICAL 

ROBERT G. WEAVER and JAY H. HENDERSON 
From the Department of Surgery, University of Utah Medical College, Salt Lake City 

That the physiology and dynamics of ureteral regeneration is not clearly under¬ 
stood is evidenced by the many types of plastic repair attempted and by the 
high incidence of failure. The constriction of the ureter from aberrant vessels or 
hypertrophied musculature, or the very short stricture offers no problem in 
ureteral regeneration to the surgeon, but our studies are applicable to the longer 
strictures and to injuries involving the destruction of any considerable portion 
of the ureter. However, this group is large and we have found that many of the 
apparently short strictures involve a portion of the ureter at least 1 cm. long. 
It was the variation in the type of repair of such obstructions by the surgeon 
and their difference of opinion as to the proper time to continue the internal 
splint, from five days to five or six weeks, that led us to take the question to the 
experimental laboratory. 

MATERIAL AND METHOD 

Sixteen dogs, selected only for their proper size, were operated upon. The 
anesthesia was pentothal sodium and the skin preparation was tincture of iodine 
and alcohol. The usual lumbar approach was made, incising the latissimus dorsi 
and the external and internal oblique muscles. The trailsversalis fascia and trans- 
versalis abdominis muscle were split. The kidney was exposed by incising Gerota’s 
fascia posteriorly. The peritoneum in the dog is tightly 7- adherent to the anterior 
surface of the kidney and is thin and tears easily. If torn, the defect was sutured 
immediately. The renal pelvis of the dog is intrarenal, so a point was selected in 
the ureter from 0.5 cm. to 1 cm. below the kidney, and for a distance of 2 to 3 
cm. distal to this point the ureter was completely excised except for a thin strip 
2 to 3 mm. in width, but containing all the components of the ureteral wall. 
This presumably represents an extreme case of ureteral stricture or injury. An 
8F red rubber catheter was passed through the middle calyx as a nephrostomy 
tube and well down into the distal ureter beyond the excised area to act as a 
splint. Small openings were made in this catheter to allow free drainage of the 
urine downward, but it was necessary to bury the proximal end under the fascia 
of the external oblique, for otherwise the dog would tear the tube out within a 
few days. 

The 16 dogs were divided into groups of from two to five animals. In each 
group a nephro-ureterectomy was done after a lapse of two, three, four, and six 
weeks following the initial excision of the ureteral segment. The specimens in¬ 
cluded the kidney and the ureter to well below the injured segment. Sections 
were made for histological study at four levels; one definitely proximal to the 
excised segment; two actually through the area of excision; and one definitely 
below. Thus a comparison was obtained between the normal and the replaced 
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area. Paraffin sections were made and stained with hemotoxylin and eosin. Four 
more dogs were operated upon later in the same manner, especially to check on 
the condition after four and six week intervals where we believed the maximum 
regeneration was likely to occur. The sections were made as previously, except 
that in four animals the section of the ureter were made longitudinally to include 
the normal ureter both above and below the excised segment. Marking sutures 
of black silk were placed at the extremities incorporating the splint to keep it 
from slipping and identify the injured area. 

The purpose of the experiment was to observe 1) if a ureteral defect is replaced 
over a ureteral splint, 2) what time is necessary for such replacoment, and 3) 
what type or types of tissue constitute this regenerated ureteral wall. 

RESULTS OF OBSERVATIONS 

In this study we were not interested in renal function and did not consider it; 
our operative technique was designed for the best splinting of the ureter and the 
observation of any ureteral replacement. We plan subsequent studies of the 
response of the kidney above the excised area. 

The first group of dogs were those re-operated upon after two weeks. In one 
of these the excised area was marked with the cotton suture, and one dog had 
a pyclotomy. The hemotoxylin and co-in stains showed normal ureteral com¬ 
ponents, both proximally and distally, changing quite abruptly in the excised 
area (fig. 1). Here there was mucosa, although it was thinner than normal and 
markedly infiltrated with fibrin and inflammatory cells. No evidence of mus- 
cularis was present except in a very small segment of the cross section which 
was undoubtedly the narrow strip of ureteral wall left at the original excision. 



Fig. 1. Ureteral regeneration after 2 weeks 
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The wall showed marked edema with fibrin and necrotic material, polymorpho¬ 
nuclear leukocytes and lymphocytes. 

The second group were re-operated upon at three weeks. Sections were ob¬ 
served in the same manner. Here the mucosa was reformed in the same manner 
as in the first group of animals, but strands of muscularis could be seen invading 
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Fig. 2. Three weeks. Muscle strands appearing in regenerating area 



Fig. 3. Muscle strands appearing in inflammatory area after 3 weeks 
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the inflammatmy aiea (fig. 2), and can be liaced around the ciicumfetcuco of 
the ureter. In one of the specimens thcie was a patchy men of muscle tissue 
without confluence mound the circumference. The confluent penetintion of the 
muscle was most mmhed in those with least inflammatory reaction. 

Four more dogs weic operated upon after an intei val of 1 weeks fiom the oiigi- 
nal procedure. No gicat difference was observed between this gioup and the dogs 
operated upon after three weeks. The same evidence can be seen of muscle 
strands invading the aiea of edema and inflammation (fig 3). The longitudinal 
section (fig -1) shows the strands of muscle again invading the excised area. 
Therefore our obscivation was that though a thin intact mucous membrane 
replacement is seen after two weeks, little or no evidence of nuiseulniis can be 
identified at that stage However, muscle tissue is definitely piesont in varying 
amounts by the third and fourth weeks. 

Since there was little change between the third and fourth week specimens, 
operation on the next group was defened until six weeks after the original pio- 
ccdure. Here all components of the ureteral wall me piesent (fig- 3), although 
the muscularis shows a configuration dilTeicut from the normal. The muscle 
tissue is thinnci and does not have the mature thick block-like appearance seen 
in the normal ureter both above and below the exceed men. We cannot v-ct say 
whether tins is due to its immaturity or to the excessive inflammntoiy reaction. 
However, at six- weeks all specimens showed permanent cannibal ion of the ureter 
with mucosa and all musculm components of the wall present. In tlncc of this 
group we had placed the No. 00 black cotton sutures at the pioximal and distal 
ends of the excised aiea to identify accurately, both giossly and microscopically, 
the reformed tissue biidging the suigu-ally made gap m the mctei. All these 



Tig 4 Longitudinal section of ureteral repur aftei 4 weeks 
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Fig. 5. Almost complete replacement of ureteral wall components after 6 weeks 

sutures in the ureteral wall and through the rubber splint were found where they 
were originally placed six weeks before. 

DISCUSSION 

The most striking observation in this series was the rapid appearance of smooth 
muscle in the replaced tissue (three to four weeks), contrary to most of our con¬ 
cepts that smooth muscle does not regenerate to any extent. The whole experi¬ 
ment was plagued by extensive inflammatory and scar tissue reaction, doubtless 
due to the leakage of urine, since it was technically impossible with these dogs to 
allow any urine drainage except down the ureteral splint. The kidney, in most 
cases, appeared to be normal, and the microscopic sections confirmed this opinion. 

We had some trouble in deciding whether this is an actual regeneration of 
ureteral components or only a sliding together of the cut ends. We did observe 
that the cotton sutures remained as far apart as when they were originally 
placed. Microscopically, at the 2 weeks’ interval the mucosa has already bridged 
the gap, but there is no muscularis. This is particularly evident in the longitudinal 
sections. Likewise in the four week sections the muscularis can be seen in the 
longitudinal sections to be invading an area composed only of inflammatory 
tissue. Also we noticed that in the six week specimens the muscularis in the 
previously excised segment is markedly different in appearance than that of the 
areas both above and below. Moreover the cross sections and the longitudinal 
sections of the wall in those cases where the ends of the excised areas were ap¬ 
proximated show an entirely different picture at the same time interval than those 



URETERAL REGENERATION 


355 


in which the ureteral gap was left open. This may be an academic point, for 
whatever the mechanism may be, we do see a continuous ureteral wall and a 
ureter capable of performing normally after an extensive and severe injury. 
This confirms the findings of David M. Davis in his work on intubated ureteros¬ 
tomy. 

In dealing clinically with an injured or diseased ureter one is anxious to answer 
promptly the following questions: 

1) Should the ureter bo splinted? 

2) Will the ureter reform to function again? 

3) How long should the ureteral splint be left in place? 

4) How large a defect can be repaired? 

5) Will there be a resultant stricture, and can we expect a kidney above it to 
have sufficient function to support life alone? 

These questions have been answered quite satisfactorily ns follows: 

1) The ureter must of course be splinted. 

2) The data suggest that the time required is a minimum of six weeks, after 
which the splint may be safely withdrawn. 

3) The ureter will reform with all its component structures and we know that 
clinically it will function adequately. 

4) From our work we do not know just how large the defect may be that will 
be closed, but considering the proportionate size of the 50 pound dog and a man 
we feel that it can bo quite extensive. 

5) Clinically wo have found no resultant strictures. \Yc have felt so confident 
of our laboratory findings that since 1916, when the project was first begun, we 
have been splitting long strictures of the ureter over a catheter splint. Several 
cases arc presented here for illustration. 

CASE ABSTRACTS 

Case 1. A man aged 27 who had moderate hydronephrosis associated with 
pain had a ureteral stricture 1.5 cm. in length beginning at urcteropelvic junc¬ 
tion. The redundant pelvis was excised and the strictured area split throughout 
its length. A T-tube splint was used and was removed the sixth postoperative 
week. 

Case 2. A 24 year old woman had advanced hydronephrosis associated with 
persistent pyuria. A stricture 2 cm. long was found at the urcteropelvic junction. 
The same procedure was followed and the splint removed after six weeks. Ten 
months later the urine was clear. 

Case S. A boy 4 years of age had bilateral advanced hydronephrosis. The left 
kidney was nonfunctioning. A 6 cm. stricture of the upper right ureter required 
almost completely denuding the ureter for 5 cm. T-tube was removed at the 
seventh postoperative w'eek. 

CLINICAL OBSERVATIONS 

These patients all had long (1 to 7 cm.) strictures of the uppermost portion 
of the ureter. Definite diagnosis was made by opening the ureter and finding 
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an inadequate caliber at the narrowed area. However, below the point of stricture 
the ureter readily admitted the splinting T-tube. 

All plastic repair was done with minimal trauma to the cut edges, using plastic 
forceps and hooks. 00000 chromic catgut on atraumatic needle was used as 
suture material, as non-absorbable sutures are not suitable in this location. Four 
surgical principles have been followed meticulously: 1) Obtain dependent drain¬ 
age of the ureteropelvic junction. 2) Remove all redundant renal pelvis to avoid 
stasis. 3) Splint the ureter for a sufficient period of time. 4) Keep the wound and 
the anastomosis diy and free from leakage of urine. 

Our results have been uniformly satisfactory with preservation of the function 
of the kidney. Pyelography does not give an adequate picture of the situation, 
for a markedly distorted kidney with a large hydronephrosis before surgery does 
not quite return to our idea of a normal kidney after removing the obstruction. 
Our criteria of a successful procedure are 1) the patient must be symptom free, 
2) the urine must be microscopically clear, 3) the pelvis must empty completely 
within 15 to 20 minutes after retrograde pyelography, 4) the kidney must have 
sufficient remaining function to support life, or at least 25 per cent of the total 
function, and 5) one should be able to pass a 10F or 12F bulb ureteral catheter 
to the kidney pelvis without obstruction. 

The postoperative management of the T-tube consists of attaching its end 
to a rubber glove, allowing the kidney to drain either through the nephrostomy 
or the ureter. We have had little febiile reaction and no blocking of the catheter. 
We have used nephrostomy drainage rather than pyelostomy, as recommended 
by Davis, as very little renal parenchyma is damaged and we believe that the 
drainage is better. In a series of 20 cases treated in this way no irrigations have 
been done and no calcium deposits have occurred to trouble us. The nephrostomy 
wound closes spontaneously within 24 hours without urinary drainage and the 
urine should be free of pus by the end of the fourth week after the T-tube is re¬ 
moved. 

SUMMARY 


Experimentally the ureter shows a marked ability to regenerate all its com¬ 
ponents. 

The mucosa is rapidly replaced, with the muscularis filling in more slowly up 
until six weeks, when nearly normal components are present. 

Clinically we have utilized our experimental knowledge in splinting large de¬ 
fects without reservation, confident of the adequate function of the kidney and 
ureter involved. 

Investigation of the type of peristalsis and of the amount of periureteral fibrosis 
will be done in future experiments. 
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PLASTIC REPAIR OF URETEROSIGMOIDOSTOMIES 
HOMER W. HUMISTON 

A 45 year old man was initially seen in March 1950, for gross hematuria which 
had occurred 1 year and 1 week previously. Cystoscopic inspection revealed 
several square centimeters of the bladder involved with low grade papillary car¬ 
cinoma. Attempts to deal with the growth transurethrally failed. A transvesical 
figuration was done, which was supplemented with additional transurethral 
figuration. Six months of these efforts had failed to control the tumor. 
On September 6, 1950, bilateral ureterosigmoidostomies and a total cystectomy 
were performed in one stage. The transplants were done by the Coffe.y 1 technic. 
Preoperatively, the patient had had no symptoms except hematuria, his blood 
chemistry was normal, and excretory urography revealed a normal upper tract 
bilaterally. 

For the next 11 months he felt under par, although he worked fairly con¬ 
sistently as a salesman. He would have a degree or more of fever approximately 
two days out of three. He had several episodes of chills and high fever for which 
he was hospitalized, a rectal tube placed, and intensive antibiotic therapy pre¬ 
scribed. He consistently described an increasing thirst which he could not satisfy, 
and failure to regain his strength and endurance. Two months after cystectomy 
his blood urea nitrogen was 28.9 mg. per cent; 2 months later it was 22.0 mg. 
per cent; and 4 months later it was 33.6 mg. per cent. 

On August 17, 1951, eleven months after cystectomy, the low midline incision 
was reopened after bowel preparation with aureomycin. No recurrence of the 
bladder tumor could be demonstrated. A colotomy was done on each side, and 
the transplants were explored and dealt with through the lumen of the bowel. On 
the left, no stoma could be found. The dilated ureter was visualized through the 
bowel mucosa, and was incised for 1 cm. longitudinally. Interrupted sutures of 
5-0 chromic were used to bring mucosa to mucosa. There remained a stoma esti¬ 
mated to be 30F. This colotomy was then closed. On the right it was found that 
the intraluminal stump of the ureter had failed to slough, and was a fibrotic 
strictured stub about one centimeter long. The ureter above this stub was dilated. 
The stub was amputated and the ureter was incised about 1 cm. longitudinally, 
as had been done on the left, and mucosa-to-mucosa sutures were placed. The 
colotomy was then closed. The postoperative course was entirely uneventful. 
After a few days the blood urea nitrogen was 12.0 mg. per cent. Since this opera¬ 
tion 20 months ago, the patient has felt as well as he did a few years ago, has no 
abnormal thirst, and has regained his strength and endurance. On April 14, 
1953, his blood urea nitrogen was 26.4 mg. per cent, creatinine 1.5 mg. per cent, 
C0 2 combining power was 36 volumes per cent, and the blood chlorides 714 mg. 
per cent. 

The line drawings traced from the excretory urograms are shown in figures 
1 and 2. The hydronephrosis following the anastomoses was more severe on the 
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left, and the impicnement following the plnstic lepnir was substantially better 
on the right 


DISCUSSION 

Stnctme of the terminal ureter occurs not mficquently following ureteio- 
sigmoidostomies regardless of the technique used in making the anastomosis 
is beheied that the incidence of stricture is less when the bowel mucosa is 
sutured directly to the terminal ureter, but this complication is not theieby 
emanated The plastic proceduie which was used in this instance is applicable 
011 y if the uieterosigmoidostomy has been performed by one of the tunneling 
techniques 
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ELECTROMYOGRAPHY OR 'HIE URINARY HI ADDER 

SVMULLA VI ST v\»E h COItIA 

from the Departments of Urotngi/ ami I’litisiolonil, Unuersili/ „/ 1 irginia Hospital, 
Chariot ten tile, I a 

The recording of bio o'citric polenti iK fiom the mtiM.ul dure of the urinniy 
bhddcr was lmtmlh attempted hecuise of tlie leiogmml slioi (comings of the 
comcntional cjstometrogi.im 1 - 3 It was also Imped that such electronico- 
graphic eialuation might induale the him tional state of the viscus with a degtee 
of seiisitnit\ not heretofoie attained 

To this end, transurethral clcc trades were so designed (fig 1) th it the\ might 
he brought m contact with the lateral walls of the bladdei and changes in elect to 
potentials recoided on a Grass elcctio eiicephalograph suitable filtcied In a 
series of studies on human subjects' 1 e it was found that electromyogimils so 
obtained possessed definite and 1ypie.il i haiacteristas and fuithcr that sinking 
and reemnng abnormalities m the iccords were obsei\ed m known pithologieal 
states 7 It was, moicovei, dctcimincd that intravesical jiressurc changes paral¬ 
leled the bioelectric shifts Therefore, electronnogiaphv appeared to repicsent 
a highly sensitive method foi nstcitaming the pinsiological condition of the 
bladdei m diseased slates 

Although strong evidence indicated that the i words obtained leprcscntcd tme 
bioeectric potentials arising within the vesical muse til iture, tins evidence was 
of an indirect nature, 1 and it was theiefore deemed desirable to porfoim cvpeii- 
ments of a conclusive character m order to dctcimine whether the electiomyo- 
gramsas obtained m siltt fiom the human subject did, in fnc t, iepie«ent jiotential 
shifts without artefacts arising solely fiom the bladdei musuilntuic and not fiom 
otliei tissues It was also thought that laboratory studies might clanfy, ton large 
extent, our fundamental knowledge conceinmg the ongin of the ehaiactoiistic 
bio electric potentials observ ed 

To tins end isolated blndders from a vauclv of mammalian fomis (clogs, cats, 
rabbits, guinea pigs and rats) were utilized 8 The animals being sacuficed by 
means of a blow on tlie head to eliminate the known effects of anesthesia These 
bladders were quickly dissected, including short, portions of the ureters and uie- 
thia, and were suspended (with fine sihci electrodes attached) in a bath of oxy¬ 
genated Sollmonn’s solution at 38 degrees centigrade The clectromy ogiams 
obtained from such pieparations wcic found, in all respects, to be mdistinguish 
able m contoui from those recorded in silu fiom the human subject (fig 2, 1 
and B) 
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myograms are representative of either a) faulty parasympathetic innervation, 
or b) an atypical response of the diseased musculature to parasympathetic 
bombardment. 


SUMMARY 

Electromyograms obtained from the isolated urinary bladders of various mam¬ 
malian types are indistinguishable in form from records secured in situ from nor¬ 
mal human subjects. 

The frequency of activity as well as the magnitude of bio-electric potentials 
observed in excised bladder preparations were increased by the administration 
of parasympathomimetic drugs and by adrenergic blockade. The reverse was 
found to be true for s 3 Tmpathomimetic substances and parasympathetic blockade. 

Records secured from strips of human bladder musculature (fig. 2, C) were 
identical in contour to those obtained from isolated whole bladders, or from the 
human bladder in situ. Maximum activity was shown by tissue samples from the 
more central portions of the bladder and electropotential activity was minimal 
in tissue strips from the dome and from the vesical neck. 

These findings indicate that the electrocystomyogram secured by way of 
transurethral electrodes placed within the human bladder represents vesical 
activity in response to parasjonpathetie bombardment. 
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IXTESTIXOVES1CAL FISTULA: REPORT OP SIX CASES 

RltNLST HOHS \m> 1IVKOU) G KbPISII 

from the Uroltnjtc Section, Surgical Scruci, of the Veterans Aihninistralwn Hospital at Lung 
Beach, California, anil the Department of Snegov, School of Methane, Unncrvti/ of 
Californio at Los Angeles 

IntcsliiKH estenl fistula Ims nitcicstcd phjsu mns for generations, a <lcs< ription 
of (lie condition liming been reported in the second centtny Harrison Cripps, 
in his classic monogiaph, accurately defined and classified tins disease entity in 
188S The condition must no longei be consideicd infrequent as evident cd by 
the moie than 700 case icpoits since that time The diagnosis and tieatment 
command the attention of otologists It is the ptupo«c of this paper to piesent 
0 cases emphasizing the diwr-c aspects of the disease We hace chosen to use 
the teim “mtestmmcsical fistula” as advocated bv Barnes and Hill Fiom a 
semantic \ic\\point this is correct as it not onlj denotes the usual duection of 
the pithological pioicss, but is also applicable to all portions of the intestinal 
tract 

cumcu, n vrunrs 

Dining lccent years the se\ distiibution reveals an incieasitig prepondeiancc 
of males affected This is based upon two sound c onsideiatioiis first, the a irtual 
elimination of pelvic mfinmmafoiy disease m the female with the introduction 
of the modem chemothciapeutic and antibiotic chugs, and, secondly, the har¬ 
rier to fistula formation offered by the interposition of the utcius and adiicxae 
between the bowel and the urinaty bladder Age distiibution favoix the middle 
and older ago groups because of then higher me idence of neoplasm and chvertic u- 
litis of the colon It is cwdent fiom all studies that a rational classification is 
based on etiology, namclv * 1) tiaumatio, 2) congenital, 3) neoplastic and 4) m- 
flammatoij Surgciv most often accounts for the tiaumatio fistulas encountered 
m ciuhan practice Congenital fistulas aic laic and almost imnimbly associ¬ 
ated with congenital impciforate anus Neoplastic fistulas result fiom a multitude 
of primary lesions aiismg m the genito-unnaiy and lowei intestinal tiaets In- 
flammatoiy fistulas also lesult fiom numerous causes, but of paiamount lmpoi- 
tance and interest is chveiticuhlis of the colon Div erticulitis is tiuly a widespiead 
disease This is appaient from the finding that 5 to 8 pci cent of patients with 
symptoms sufficient to variant loentgcnological examination, demonstrate evi¬ 
dence of duerticulosis Approximately 20 per cent of those with dnciticulosis 
hive associated diverticulitis 

SVlirTOMS A\I> DIVGNOSIS 

The pathognomonic sjmptoms of mtestinovesical fistula aie leferablc to the 
urinaij tract Pneumatuiia and the passage of feces per uicthiam, when associ¬ 
ated with dysuna, urgency, frequency, hematuria and supiapubic pain, leave 
little doubt as to the diagnosis The lemamdcr of the clinical picture will be deter¬ 
mined by the exact natiue of the underlying etiology Urinalysis will geneially 

Iteid ,t mini'll meeting Western Section of American Urological Association, San 
1 rincisco April 27-30, 1953 
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reveal various degrees of pyuria, bacilluria, hematuria and fecaluria. Cystoscopy 
has been shown to be the most informative diagnostic procedure. However, 
actual visualization of the fistulous opening is not always possible. Often one 
merely gains presumptive evidence in the form of a localized area of cy^stitis and 
edema. The cystogram may provide an exact diagnosis by revealing an extra- 
vesical extension of the contrast medium into the bowel. Barium enema aids in 
the diagnosis of the underlying bowel disease but is much less efficacious in de¬ 
picting the actual fistula. Sigmoidoscopy is even less informative in this regard. 
The use of various dyes to demonstrate a communication between the intestinal 
tract and the bladder has been of value in some cases. In spite of all these diag¬ 
nostic adjuncts, however, the actual demonstration of the fistula many times 
must await surgical exploration. It should be emphasized that, given the pathog¬ 
nomonic symptoms, a diagnosis of intestinovesical fistula must be maintained 
even though objective substantiation is lacking. 

Recognition of an “incipient fistula” is equally important. The appearance of 
dysuria, urgency, frequency and tenesmus in a patient with intestinal disease 
precedes the development of the fistula in many cases. Adequate treatment during 
this phase of the disease may prevent the subsequent fistula formation. 

CASE REPORTS 

Case 1. J. 0., No. 22652, a 59 year old white man, was admitted to the Long 
Beach Veterans Administration Hospital on October 29, 1951, in a semi-comatose 
condition with symptoms of an intractable cystitis of 2 months’ duration. A past 



Fig. 1. A, cystogram fails to reveal fistula. B, barium enema discloses diverticulosis of 
colon. 
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history of “nephritis” and pulmonary tuberculosis was elicited. Physical exami¬ 
nation revealed a chronically ill, dehydrated patient with moderate tenderness 
in the left costovertebral angle. The prostate was slightly enlarged, very soft 
and tender. 

Initial laboratory studies revealed blood urea nitrogen of 127 mg. per cent and 
a CO- combining power of 7 mcq/L. Urinalysis revealed numerous leukocytes, 
10-12 red blood cells and many coarse granular casts. I'rine culture revealed a 
moderate growth of A. aerogenes. 

Cystoscopy on November -I, 1931, revealed an area of cystitis and edema 
surrounding the left ureteral orifice. A small amount of fecal material was present 
but a definite fistulous opening could not be identified. Cystogram disclosed an 
irregular outline suggesting cellule formation but no fistula was demonstrated 
(fig. 1, .1). Proctoscopy following intravesical instillation of methylene blue 
failed to demonstrate the fistula. Barium enema disclosed diverticulosis of 
the colon (fig. 1, H). An organic carmine dye, which is not absorbed from the 
intestine, appeared in the urine four hours after oral ingestion. Careful anamnesis 
at this time brought out a definite history of pneumaturin and passage of feces 
per urethram. 

Oa January 2, 1952, surgery revealed extensive divertieulosis of the colon 
with an area of diverticulitis extending downward from a point (i cm. above the 
peritoneal reflection. The involved segment measured 10 cm. in length and a 
definite fistulous tract was found to communicate with the left posterior vertex 
of the bladder. The fistula was divided, the bladder closed and an anterior re¬ 
section without diversional colostomy was performed. 

Ihc postoperative course consisted of chronic pyelonephritis with increasing 
renal insufficiency, chronic acidosis and nephrolithiasis. At no time was there any 
further difficulty from’lhe sigmoidal-vesical fistula. Cystoscopy and cystogram M 
months later lcvealcd no evidence of fistula. 

CaseS. II. S. M., No. 1-1419, a 13 year old white man with post-traumatic 
hemiplegia and aphasia, experienced sudden severe lower abdominal pain during 
defecation. Urinary tenesmus was followed by acute retention. Catheterization 
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revealed grossly bloody urine. On October 24, 1950, the fifth day of illness, the 
patient was transferred to the Long Beach Veterans Administration Hospital. 

Physical examination revealed an extremely dehydrated, acutely ill patient. 
The abdomen was distended and tympanitic. Diffuse tenderness with spasm and 
rebound tenderness in the LLQ was present. Bowel sounds were absent. 

Cystogram disclosed a definite vesicocolic fistula (fig. 2). Cystoscop} r levealed 
a 5 mm. opening, with necrotic grayish-white margins, in the left posterior 
aspect of the vertex. On October 25, 1950, a transverse colostomy was done and a 
generalized peritonitis due to E. coli was found. 

Six months later the cystogram of the asymptomatic patient revealed a smooth 
contour and no evidence of the previously' demonstrated fistula. Barium enema 
and sigmoidoscopy' were normal. On May 23, 1951, laparotomy revealed only old 
inflammatory adhesions between the recto-sigmoid and bladder and the 
colostomy' was closed. 

Case 3. K A. S., No. 33157, a 35 year old white man, was admitted to the 
Long Beach Veterans Administration Hospital on July 9, 1952, complaining of 
urinary frequency, urgency, dysuria, terminal pneumaturia and passage of food 
particles per urethram. A subtotal colectomy with permanent ileostomy had been 
performed 9 months previously following unsuccessful medical management of 
chronic ulcerative colitis (fig. 3, B). 

The patient was poorly nourished and chronically ill. He had a healed surgical 
scar with an ileostomy in the right lower quadrant. A small amount of purulent 
drainage was present at the site of the previous colostomy. 

Repeated urinalyses revealed 1 plus albumin, numerous leukocytes, 10-15 red 



Fig. 3 A, cystogram fails to disclose fistula. B, barium enema discloses typical appear¬ 
ance of chronic ulcerative colitis 
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blood cells and mimeious motile bacteria. Cy-stogiam, including films delayed by 
30 and 00 minutes, failed to demonstrate cxlmvesical extension of contiast 
medium (fig 3, .4). Cystoscopy showed a small, circumscribed area of bullous 
edema 4 cm. posteiior and lateral to the right uieteral oiilice. A toothpaste-like 
mateiial was seen to extrude from the lower nmigiii of this aiea. Below (his point 
a small diverticulum of the bladder wall was noted. 

Surgery on July 2S, 1932 disclo-ed dense inflammation about the distal loops 
of ileum with a well oiganircd ab-te-s cavity adhcicnt to the bladder. A fistulous 
tract led into the ab-ecss cavity and originated 10 cm. proximal to the ileostomy. 
Two additional small ileo-ilcnl hstulne weie identibed. The terminal 30 cm. of 
ileum weic lcscctcd and the opening in the hladdci was closed. The patient wn« 
five born iniiimy symptoms nine months later. 

Cnw-j. C. P., No. 33211, a 31 year old white man, enteied the Long Beach 
Veterans Administration Hospital with severe pain m the left lower quadrant 
and tenderness radiating to the .suprapubic region. Similar episodes had occurred 
5 times m the past G years. Ten month- piior to admi-sion, piicumaturia and 
dvsuria developed 

Physical examination invented an acutely ill patient with mnihed tenderness in 
the left lower quadrant and suprapubic region. Baiiuni enema revealed diveiticu- 
htis of the colon (fig 4, li). 

On August 22, 1930, a tran-ver-e colostomy was pcrfoimcd, followed by daily 
irrigations of the distal loop with .sulfathaladmc solution. Two weeks later 
cystoscopy and eystogrnm (fig. 1, .1) faded to icical evidence of intestmovesical 
fistula, hut bilateral xesico-ureteial leflux was noted. Methylene blue instilled 
into the bladder was iccovcrcd fiom the distal loop. The patient failed to icturn 
foi definitive smgciy until 27 months Intel. Dining this inteivnl he lmd been 
working and was fiee of symptoms except for two episodes of cystitis 

Suigeiy on Octobei 7, 1932, demonstrated dixeiticulosis with a definite di- 



Dc. 4 A , c\stogram fails to disclose fistula, but bilateral vesico-urcteral reflux is ap- 
Darent B, barium enema demonstrates divcrticultis 
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verticulitis involving the sigmoid 6 cm. above the peritoneal reflection. The 
sigmoidal-vesical fistula was divided and an anterior resection performed. The 
colostomy was closed 22 days later. Although peritonitis and wound evisceration 
complicated the postoperative period, the patient was ultimately discharged 
without further urinaiy symptoms. 

Case 5. H. P. W., No. 38646, a 71 year old white man, was admitted to the 
Long Beach Veterans Administration Hospital on December 13, 1951, complain¬ 
ing of rectal bleeding, abdominal pain and a change in bowel habits. Rectal 
examination showed induiation at the base of the bladder on the left but no mass 
was palpable. 

On urinalysis 10-15 leukocytes and a rare red blood cell were found. Stools 
Avere posithm for occult blood. Repeated barium enemas were unsatisfactory 
because of complete obstruction at the rectosigmoidal junction (fig. 5, B). Urologic 
consultation elicited a history of increasing cystitis with pneumaturia and passage 
of feces per urethram. Cj'stocopy revealed an intense diffuse cystitis Avith marked 
spasm and reduction of capacity. A 2 cm. opening on the left lateral Avail of the 
bladder Avas seen and proved to be an intestinovesical fistula on cystogram 
(fig. 5, A). 

On June 11, 1952, a preliminaiy transverse colostomy Avas performed folloAving 
Avhich the urinary symptoms subsided. DefinitiA'e surgery on August 11, 1952 
disclosed a large ulcerated carcinoma of the sigmoid, 10 cm. above the peritoneal 
reflection, AAhich invaded the bladder. An anterior resection of the lesion Avas done, 
the opening in the bladder closed, and a suprapubic cystostomy performed. 



Fig 5 A, cystogram demonstrating extension of conti ast medium fiom bladder into 
colon B, barium enema reveals complete obstruction at iectosigmoid. 
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I'm 0. Injection of contrast medium into fistulous ftprninK in bladder outlines ileum 
ami rcflu\ into colon with increased volume of medium (Courtesy of Dr. S Tv Ibicon.) 

Two months after discharge the patient returned with a recurrent .suprapubic 
urinary fistula. The urine was heavily infected. Cyst ostomy drainage was re¬ 
established. On February 0, 197)3, aeute pulmomuy edema developed and 
failed to respond to cardiac treatment; death oecuried 2 days later. Necropsy 
revealed residual carcinoma in the colon, a huge cauliflower mass of tumor 
e.\tending into the bladder and distant metastaxes in the liver. 

Case 6. F. IV. M., No. -12380, a 10 year old white woman, entered the Long 
Beach Veterans Administration Hospital with a history of pneumaturia and 
passage of feces per urcthram following peritoneoscopy for lysis of adhesions A 
history of nine previous surgical procedures was elicited. 

A fistulous opening was seen on cystoscopy prior to admission. Catheterization 
of this opening with injection of contrast media clearly defined an ilcovesieal 
fistula (fig. o). Neither small bowel studies nor barium enema demonstrated this 
fistula. 

On March 23, 1953 the ileovesieal fistula was divided, the bladder closed and 
the involved segment of terminal ileum resected. 


DISCUSSION 

Our experience with (i eases of intest inovesieal fistula is in accord with previous 
studies. Pneumaturia and fecnluria were diagnostic and present in all cases 
except case 2 which was of an emergency nature with an unreliable history. This 
patient is similar to one reported by Ilailin and Hamm in whom inability to 
iokI was the primary urologic symptom associated with an aeute perforated 

diverticulitis. 

Cystoscopy was the most reliable diagnostic procedure. The fistulous opening 
1,tt1 avmally visualized in 4 cases. The clue to diagnosis was the finding of fcccs 
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Table 1 . —Relative merit of various findings in establishing a diagnosis of 

intcstinovesical fistula 


CASE 

CYSTOSCOPY 

BARIUM 

ENEMA 

CYSTOGRAM 

DYES 

PROCTO¬ 

SCOPY 

PNEUMA- 

TURIA 

DIAGNOSIS & 
TREATMENT 

J. 0. 

No. 22052 

Positive 

(Feces in bladder 
plus localized 
area of cystitis) 

Negative 

Negative 

Positive 

Negative 

Positive 1 

l 

Diverticulitis 

One stage resec¬ 
tion 

Cure 

H. S. M. 
No. in 19 

Positive 
(Fistula visual¬ 
ized) 

! Not done 

Positive 

i 

Not done 

Not done 

? 

Acute perfora¬ 
tion divertic¬ 
ula 

Colostomy alone 
Cure 

K. A. S. 
No. 33157 

Positive 
(Fistula visual¬ 
ized) 

Not done 

Negative 

Not done 

Not done 

Positive 

Ulcerative colitis 
Resection & ile¬ 
ostomy 

Cure 

C.P. 

No. 35214 

Negative 

(Not done until j 
two weeks after 
colostomy) 

Negative 

Negative 

Positive 

Not done 

Positive 

Diverticulitis 

3 Stage resec¬ 
tion 

Good 3 mos. 
post-op. 

H. P. W. 
No. 38640 

Positive 
(Fistula visual¬ 
ized) 

Negative 

| 

Positive 

Not done 

Negative 

Positive 

Carcinoma 

3 Stage resec¬ 
tion 

Death 

F. W. M. 
No. 42380 

Positive 
(Fistula visual¬ 
ized) 

Negative 

Positive 

Not done 

Negative 

■ 

Positive 

. 

Traumatic 
j One stage resec¬ 
tion 


in the bladder in an additional case. The one instance of a negative cystoscopic 
finding concerns the case in which cystoscopy was delajmd until 2 weeks after 
diversion of the fecal stream. While barium enema failed to demonstrate the 
fistula in any of the cases, it was very helpful for the diagnosis of the underlying 
bowel disease. The use of dyes was helpful in two cases. The contribution of 
proctoscopy and sigmoidoscopy proved to be of no value. These data are sum¬ 
marized in table 1. 

Recognition of the underlying disease responsible for the intestinovesical 
fistula is the prime consideration in surgical management. In general, a multiple 
stage procedure with preliminary colostomy is the treatment of choice. In care¬ 
fully selected cases with minimal inflammatory involvement, a one-stage re¬ 
section without colostomy offers good results with less morbidity. A cure by 
colostomy alone was obtained in one case, and in all cases symptoms were re¬ 
lieved by colostomy. Our case with carcinoma of the colon confirms the experi¬ 
ence of others, namely, that palliation is usually all that can be accomplished. 
The prognosis in carcinoma of the colon has been shown to be considerably 
poorer when involvement of the bladder is present. With an actual intestino¬ 
vesical fistula lined by carcinoma cells, the prognosis is almost uniformly fatal. 

SUMMARY 

The clinical features of intestinovesical fistula are reviewed. 

Six cases, illustrating various primary etiologic diseases, are presented. 
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The importance of pneumntuna and fccalurm is emphasized. Cystoscopy is 
the most informative diagnostic piotcdmc 
Treatment, m most cases, consists of multiple stn.ee singe it with pielimmary 
colostomy However, in selected cases, a one stage resection is advocated. 
Veterans Administration Hospital, Long Reach , Calif (R R ) 

6515 fVilsInrc Blid , Los Angeles 4S, Calif. {II. G. K.) 
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UTEROVESICAL FISTULA WITH FETAL PARTS PRESENTING IN 
EXTERNAL URETHRAL MEATUS 

MYRON H. NOURSE and TO. NILES WISHARD, Jr. 

From the Section of Urology, Methodist Hospital, Indianapolis, Ind. 

It was of interest to learn, in review of the literature, that before this same 
organization and in the same state of Virginia, MacKenzie in 1921 presented a 
paper on the same subject of uterovesieal fistula. Presenting circumstances how¬ 
ever were considerably different. As late as 1950 Stening stated, “this type of 
fistula is so rare that it does not find a place in most manuals of obstetrics and 
gynecology.” We were not in complete agreement with this statement because 
several case reports were encountered. A rather diligent probe of all publications 
back to 1876 on the subject of uterovesieal fistula fails to reveal a single instance 
where fetal parts were demonstrable within the bladder and presenting through 
the urethra as a complication of the pregnancy. 

The girl’s liistoiy was quite informative. A 30 } r ear old white female gravida 4, 
para 0, presented herself to her family physician August 20, 1951 approximately 
6M months pregnant for prenatal care. Her past history revealed that her first 
pregnancy was 11 years prior to this time. Her labor was difficult and her child 
died as a result of toxemia of pregnancy. Her old hospital record said that she 
leaked urine from her vagina following deliver}^ and returned in 3 months for 
vaginal repair of a vesicovaginal fistula. Apparently the uterovesieal fistula was 
unrecognized. Since that time, 11 years ago, menses had stopped but c.yclic void¬ 
ing of blood in the urine occurred every month and has persisted to date. She 
did not need to wear a pad and it was not necessary to interrupt intercourse. 
Three years later a cesarean section was done for a 6 months dead fetus. She 
stated that 5 years later she miscarried a 3 months pregnancy through her 
bladder. 

The examination at this time (August 20, 1951) by her family physician 
showed eveiything to be essentially within normal limits except that fetal heart 
tones could not be heard. Blood Kahn was negative. One week later she was ad¬ 
mitted to the Methodist Hospital because of lower abdominal cramping inter¬ 
preted to be uterine contractions. A vaginal examination demonstrated a long, 
thick cervix with no dilatation. No fetal heart tones could be heard. A torn fetal 
scalp could be seen coming from the urethra. At this stage we were called to 
see the patient for the first time (fig. 1). Cystoscopic examination revealed 
loose pieces of the scalp of the dead fetus with broken pieces of head bones. 
Visualization at this time was considerably impaired due to the space-occupying 
foreign body in the bladder. General surgical consultation advised open section 
which was done immediately. The uterus was closed, a tubal ligation performed 
but no attempt made to repair the fistula at this time. This was the judgment of 
the surgeon as he felt the patient’s general condition precluded further surgery. 
Her postoperative course was uneventful and all lochia was discharged through 
the bladder. An excretory urogram prior to her dismissal on the seventh post- 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Ya. May 6-8, 1953. 
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Ttfj, 1. .-I, fetal scalp emerging from urethra. It, dead fetus as it appeared following 
cesarean section. Note absence of scalp and broken bead bones. 

operative day showed a normal upper urinary tract. Arrangements weie made for 
her to be re-admitted to the hospital in approximately 3 months’ time for tepair 
of her fistula. 

Approximately a year later the patient entered the hospital again. Cystoseopic 
examination showed normal bladder with a fistula opening on the posterior wall 
in the midline. Repeated cystogrnms failed to demonstrate communication with 
the uterus. Upper tract studies were again normal. Urinalysis was negative. On 
October 1,1952, through a midline incision, the bladder was opened, the fistulous 
tract excised and the uterus removed leaving the cervix. The bladder was closed 
and drained with a urethral catheter. The patient’s postoperative course was 
again without complication and the urethral catheter was removed on the tenth 
day. She was discharged on the fourteenth day. Follow-up cystoscopy was done 
one month later and a normal bladder found. There was no urinary difficulty. 

COMMENT 

From the published data nearly all utcrovesical fistulas were secondary to 
obstetrical procedures or sequelae of radium application, surgical accidents, 
carcinoma and occasionally tuberculosis. The uterine opening is rarely' found in 
the corpus uteri but nearly- all were located in the cervical canal which gave the 
patient vaginal leakage of urine. There was no vaginal leakage of urine present 
in our case, therefore placing the opening above the internal os. The conclusions 
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reached by Sims in 1928 summarize well this subject. I see no reason today to 
vary his remarks which are as follows: 

1) Uterovesical fistulas ma} r be due to trauma in labor with the use of forceps, 
either by carelessness or incompetence especially in attempt at rotation. 

2) They may be caused by uninterrupted prolonged labor with the head 
on the pubic rami and bladder with strong uterine contractions. 

3) According to the histories of the reported cases the complication was not 
caused by the accoucheur, though he may be reluctant to report in the majority 
of instances. 

4) Practically all fistulas occurred in cases of prolonged labor, contracted 
pelvis, or a combination of the two, with the bag of water rupturing several hours 
previous to delivery. 

5) The use of pituitary extract may play a part. 

6) The incidence is probably more frequent than is observed or reported. 

CONCLUSIONS 

A case has just been described of a 30 year old white woman 6% months preg¬ 
nant, presenting fetal parts in the urinary bladder and through the external 
urethral meatus. 

Several instances of uterovesical fistula have been reported, as evidenced in 
the bibliography, but to our knowledge ours is the first with this added feature. 

1711 N. Capitol Ave., Indianapolis 7, Ind. 
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THE TREATMENT OF PRIMARY CARCINOMA OF THE BLADDER 
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We have consistently leaned toward conservative treatment of bladder cancer 
because the results reported from cystectomy and ureterosigmoidostomy have 
not been sufficiently impressive to convince us that equally good or better results 
may not be obtained from less radical methods. Recent contributions by Creevy, 1 
Kligerman et ah, 2 Colby and Kerr 3 and others serve to sustain this opinion. Re¬ 
ports dealing with the late results of uretero-intestinal anastomosis have now 
appeared in sufficient numbers to emphasize the prevalence of subsequent renal 
failure even in the few cases in which the cancer has appeared to have been con¬ 
trolled. (A repetition of quotations designed for argument from either viewpoint 
of this important subject will serve no pertinent purpose.) 

The degree of malignancy and the extent of growth in a tumor are primary 
factors upon which intelligent treatment will be based. The determination of 
these factors noth a fair element of accuracy is difficult. In the case of bladder 
tumors, the location of the lesion within the organ must also be considered, along 
with the age and general condition of the patient. Fortunately in this day of 
advanced surgical techniques, antibiotics and ancillary services, primary surgical 
mortality is much less to be feared than was formerly the case. This may at times 
lead one to use radical methods without due regard for late morbidity or mortal- 
ity. Conversely, cancer is a deadly disease and every reasonable effort should be 
made to entirety remove or destroy the tumor. Each case is to be considered an 
individual problem with the surgeon assuming the role of the good doctor in his 
efforts to do all that the case requires commensurate with safety and the ultimate 
welfare of the patient. 

In considering the degree of malignancy of a given bladder tumor, the appear¬ 
ance at cystoscopy will usualty differentiate those of the two extremes. The 
pedunculated papilloma with a long pedicle is practically always benign and while 
it may recur from transplantation it is not invasive and is not to be considered 
malignant. The sessile type and those papillomas with short broad bases must 
be regarded as likety malignant. A biopsy taken from the base of any of these 
growths and submitted to pathological study will permit a more accurate evalua¬ 
tion of the degree of malignancy as shown primarily by the tendency of the tumor 
cells to invade the bladder wall. The majority of cases will fall in the latter cate¬ 
gory. 

This fact tends to stress the importance of the pathological report. Jewett, 4 
Marshall 5 and others have emphasized the importance of the degree of penetra¬ 
tion as related to treatment and prognosis. This must be kept in mind in securing 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 

1 Creevy, C. D. : J. A. M. A., 151: 1953. 

2 Kligerman, M. M., Robinson, J. N., Fish, G. W. and David, I.: J. Urol., 68: 706,1952. 

2 Colbv, F. H. and Kerr, W. S.: N. Eng. J. Med., 244: 504-506, 1951. 

^ Jewett, H. J.: J. Urol., 67: 672, 1952. 

2 Marshall, V. F.: J. Urol., 68: 714, 1952. 
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the biopsy specimen. The resect oscopc loop employing n very high ficquency 
current is our best Available instrument foi this purpose. However, it is far from 
ideal. In dealing with the flat invasive tumors a fair specimen of tissue may be 
secured without danger of perforating the bladder wall. The more papillomatous 
grow tbs w ith broad bases that are not easily visualized offer moi c difficulty. Punc¬ 
ture of the bladdei with extiavasation can easily occur. This is mentioned because 
of the constant plea for lmgei and deeper biopsy specimens. If the specimen has 
been adequate in depth and special attention directed toward it by the patholo¬ 
gist the extent of invasion into the bladder wall at that put titular point may be 
determined Tew such specimens ate secured and exen when they ate, too much 
emphasis must not be placed on the pathological report in the o\('rail estimation 
of the ical degree of invasion and extent of the tumor. Cancer seldom grows sym¬ 
metric ally and penetration may be much deeper at some point outside the biopsy 
area In fact many of tlie-e invasive tumors grow in the plane of the bladdei and 
may extend deep laterally for some distance beyond the bounds of the lesion 
presenting in the bladder. Gilives' has expressed our view in tins rcgaid: ‘‘The 
adequate preoperativo biopsy is not so simple as it sounds and pci luips not so 
important ” One must conclude that the biopsy report is simply one fnetor to be 
considered in flic final analysis; other findings may be more conclusive 

Bimanual icetal or vaginal examination under anesthesia pci luips gives the 
best index, m most cases, to the extent of invasion of these tumors. If a mass is 
pre-cat m the area around the tumor, its size and degice of mobility will convey 
to the trained examiner a definite impression of the extent of growth 

From the cystoscopie examination, the biopsy repoit and bimanual examina¬ 
tion, one usually can determine with fair degree of neanaev the type of tumor 
and its degree of penetration. The location of the lesion within the bladdei must 
ho considered, wliothei it is located at the base or above, and whcthci either uie- 
tcral orifice or the urethra is involved or tlucatcned with invasion Evaluation of 
all these factois is ncccssaiy in detcimuinig the type of tientment to be applied. 
Each case must be consideied on its individual findings Flocks' 1 has stressed this 
point and uiged that the surgeon not attempt to classify eases too slmiply into 
groups and apply treatment as related to the gioup but lather to fit the theiapy 
to the paiticulnr case In the tieatmcnt of bladdei cancel (the two extieme de 
grees of malignancy excluded) one must realize tlint he is to pioceed with a con¬ 
suls! able degree of doubt as to the actual potentialities and extent of the disease 
Uonjectuie oi inference gamed fiom one 01 moie elements of the examination may 
ead to over-emphasis of one and lack of rcgaid for the otlici. 

In the discussion of tieatmcnt we would consider bladdei tumois in only two 
iroacl classes, the benign papilloma and the invasive tumois, whethei they bo 
papillomatous or sessile. All seem agteed that the foimei are to be treated by 
simple figuration This is usually done cystoscopicallv 01 in some cases of mul- 
'P e lesions, suprapubieally. When multiple, with a tendency' to lecui in vaiious 
ocations (papillomatosis), \-iay therapy is often used 

' tw CS, T? T? B'scu^ion of Jewett’s paper, J Urol , 67 : 677, 1952 
tlocks.lt H J A. M A , 146: 295,1951 
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In the treatment of invading carcinoma, whether superficial or advanced, we 
have relied upon the combination of surgical removal when possible, supple¬ 
mented by radiation, usually with radon seeds. There is ample evidence that 
most bladder tumors are radiosensitive. As late as October 1952, Kligerman et 
al. 2 reported a group of 347 cases, 198 of which were treated by^ radium alone and 
149 by segmental resection. Their conclusion was “A higher percentage of pa¬ 
tients with carcinoma of the bladder are clinically free of the disease at any given 
time following radium implantation than a similar group treated by segmental 
resection.” In support of the ineffectiveness of surgery alone in penetrating tu¬ 
mors, Jewett 8 reports that there were only 3 per cent survivals after 5 years fol¬ 
lowing complete extirpation of the bladder in tumors that had invaded deeply 
into the bladder wall. This is small hope to hold out to patients upon whom so 
major a procedure is to be carried out, it being remembered that there is no ac¬ 
curate way to determine exactly 7 preoperativelv the extent of invasion. Colby 7 and 
Kerr 3 state that total cystectomy 7 in their hands gave only 7 10 per cent o-y 7 ear 
cures if the bladder muscle had been invaded to any 7 extent. The extremely radi¬ 
cal cystectomy reported by 7 Victor Marshall 6 has y 7 et to be evaluated. He states 
that 104 such operations were done in which the entire contents of the pelvis were 
removed except that in 51 the rectum was left in place. No mortality nor mor¬ 
bidity facts are mentioned. We have seen no patients in whom we have felt that 
such a procedure was justifiable. 

In a series of 95 consecutive cases we found 30 to be simple, noninvasive papil¬ 
loma. All of these 30 cases were treated by 7 fulguration through the cystoscope 
except for 3 treated by suprapubic fulguration because of the multiplicity 7 of the 
growths and their location. None of the patients has died as a result of his bladder 
tumor. 

The remaining 65 showed some evidence of invasion either by pre- or post¬ 
operative biopsy 7 study 7 . Twenty r -three were found suitable for only palliative 
treatment. Included are cases in which an exploratory 7 operation was done and 
too extensive invasion found to warrant attempts to remove the tumor. Also are 
included a number of senile patients in whom no form of treatment could be 
carried out. 

The remaining 42 cases compose those of invasive carcinoma of all degrees, 
from the most superficial to those in which the tumor extended deeply 7 into the 
muscle. These patients were operated upon by 7 several methods: 1) deep fulgura¬ 
tion cy 7 stoscopically 7 with radon implantation; 2) suprapubic fulguration with 
radon implantation (largely tumors of the bladder base); 3) segmental resection 
after fulguration, and radon implantation. In 4 of these in which the ureteral 
orifice was involved, the ureter was transplanted into another location in the 
bladder. 

There were no primary surgical deaths in this series of 42 patients. Postopera¬ 
tive x-ray treatment was carried out at some period after the operation in the 
majority of the cases. All the treatment by radiation both by radon and x-ray 
was done in cooperation with a radiologist. 

8 Jewett, H. J.: J. A. M. A., 148: 187, 1952. 



C\ltCI\’0\I\ OF UTADDI'.lt 


3S1 


Ten of these 13 patients with known invasive type of bladder cancel of varying 
degrees of extension me known to have lived five years or longer. This is 22 per 
tent of the 12 cases. This small c oiics is certainly of no \alue statistically, it is 
not reported for that purpose. The reason foi this discussion is to simply leport 
that in oui opinion good results may he seemed by conservative methods m tient- 
mg these patients. We hn\e tried to combine in a lationn! manner fulguration, 
open surgery and radiation and believe that these measmes piopeily applied to 
most cases of mvnsiv e bladder cancer w ill give ns favorable results ns more radical 
procedures Theie is certainly a place for uretcrosigmoidostoiny in the treatment 
of these cases paiticulailv ns a palliative measuie for a few in which diveision of 
the urine is advisable. It is desirable that those who have opportunity to promote 
research in radical surgeiy for blnddct tumor continue to do so. There is reason 
to hclicvc that much progress may be made in this field. Until we have bettci and 
more accurate methods of securing adequate biopsies and thereby are able to 
determine with more certainty the degree of malignancy and extent of invasion, 
it would seem reasonable that we should lean towaids conservative methods of 
treatment. 

1200 Broad Si., Durham, A r . C. 
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LOCALIZATION OF RADIOACTIVITY IN THE URINARY BLADDER 
AND THE REGIONAL LYMPH NODES 


HAROLD F. BERG, AVROM M. ISAACS and WILLIAM M. CHRISTOPHERSEN 

From the Departments of Surgery and Pathology, University of Louisville, 
School of Medicine, Louisville, Ky. 


Two of the important factors influencing the prognosis of urinary bladder 
carcinoma are the type of tumor and the depth of invasion into the bladder 
wall . 1 • 2 • 3 ■ 4 These carcinomas range from the noninvasive papillary type through 
the infiltrating transitional cell, or papillary, cancers to the highly lethal squa¬ 
mous cell variety. 

The preferred method of treatment for bladder cancer has been the subject of 
much dispute for two decades. When the tumor is noninvasive, or only super- 
ficialty invasive, claims of success by all methods of treatment (transurethral 
resection, subtotal cystectoiny, total c3 r steetomy, C3 r stotomy with fulguration 
and implantation of radium or radon seeds) seem to be about equal. On the other 
hand, when the tumor has penetrated deeply into, or through, the detrusor 
urinae, no method of treatment, developed to date, has proved very satisfactory. 
There has not been a sufficient number of cases treated by the more radical sur¬ 
gical approach and with an adequate follow-up interval to give additional reason 
for hope in tills type of cancer. 

An additional important factor in the prognosis of infiltrating bladder cancer 
is the relatively high incidence of lymph node involvement present at the time of 
operation . 5 The route of lymphatic spread in the human is principally to the 
medial and middle groups of external iliac lymph nodes and less frequently to the 
Irypogastric and common iliac nodes . 6 The hypogastric nodes become more fre- 
quentty involved when the site of the tumor is on the posterior wall of the urinary 
bladder. 

This paper is a report of animal experiments performed with the hope of gain¬ 
ing information which might prove useful in the therap3 r of invasive carcinomas. 

An attempt to develop a method of delivering an effective dose of radiation 
limited to the region of a urinaiy bladder tumor and its lymphatic drainage was 
made. This method consisted of injecting a radioactive colloidal solution into the 
wall of the urinary bladder. The colloidal particles are apparently phagoc3 r tosed 
and carried through the lymphatic channels to the regional lymph nodes . 7,8 If 


Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 

This project was supported by a grant from the Damon Runyon Memorial Fund for 
Cancer Research. 

This work was done under the supervision of Dr. Marshall Brucer, Chairman of the 
Medical Division of the Oak Ridge Institute of Nuclear Studies. Miss Germaine Click 
contributed invaluable technical help and advice. 

1 Tuovinen, P. I.: Ann. cliir. et gynaec. Fenniae, vol. 37, supp. 5, 1948. 

= Jewett, H. J.: South. Med. J., 43: 661, 1950. 

= Dean, A. L. and Ash, J. E.: J. Urol., 63: 618, 1950. 

4 Colbj', F. H. and Kerr, W. S., Jr.: New Eng. J. Med., 244: 504, 1951. 

5 Kerr, W. S., Jr. and Colby, F. H.: J. Urol., 63:842,1950. 

c Ackerman, L. V. and del Regato, J. A.: Cancer Diagnosis, Treatment and Prognosis. 


St. Louis: C. V. Mosby Co., p. 715. 

< Flocks, R. H., Kerr, H. D., Elkins, H. B. and Culp, D.: J. Urol., 68: 610, 1950. 

8 Sherman, A. I., Nolan, J. F. and Allen, W. M.: Am. J. of Roentgenol., 64: 75,19o0. 
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the ladioactivo uptake in (lie theoietieal tumoi .site and in the lymph nodes is 
high enough to deliver an effective do-e of radiation, a eeitain amount of pallia¬ 
tion should be anticipated 

ISOTOl'I. 

Radioactive colloidal gold 1 '' was used. Au m may not ncccs-atily be the ideal 
isotope for clinical application of this method, but it was chosen because of its 
availability and shoit half-life which make it a convenient and dcsiinblo labora¬ 
tory isotope Au m lias a half-life of 2.7 days It emits beta rajs with maximum 
energy of 097 mev. and gamma rays with energy of 0 11 mev. Fifty per lent of 
the beta rays penetrate only 0 3S mm. and arc the primaiy sotiioe of ladiation 
effect. The gamma rays pcnetiale deeply and me useful for external counting 
The lsotojic, obtained from Abbott lie-caicb Laboratorj- of Oak Ridge, Tennes¬ 
see, is a colloidal solution of paiticle M/e-, stated to imige from 003 to .001 mi¬ 
ca ons 

MirrnoD 

Apparently healthy mongrel dogs were used. The dogs wcie anesthetized with 
intravenous sodium pentobarbital, 30 mg/kilo weight. Undci sterile conditions 
a lower abdominal midlinc incision was made, the urinaiy bladder was exposed 
and delivered through the wound. A do-e of colloidal Au ,,s was then injected into 
the muscular layer at the fundus of the bladdei, using n lead-protected syringe. 
Thehladdei was returned to its position and the abdominal wall was closed. 

bosk 

Five milhuincs of An 1 ” in a cc of X. inline to which 300 turbidity units of 
hyaluromdnsc had been added, was injected, llyaluronidasc wns added because 
it has been suggested that it, would t rente a uniform dispeision of tlie solution 
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throughout the muscular wall, 9 - 10 - 11 ■ 12 • 13 and would probably allow a more 
effective lymphatic pickup. 


AUTOPSY AND ASSAY 

The dogs were sacrificed at intervals ranging from five to fifteen days after the 
injection. Specimens taken from various organs and lymph nodes (fig. 1) were 
examined for radioactive uptake and histologic changes. The tissue was weighed, 
digested in nitric acid and diluted to 10 cc volume. The activity in this wet sample 
was measured with an end-window Geiger-Mueller tube. All figures are recorded 
as the count per minute per gram of fresh tissue corrected for decay from the time 
of animal injection. 

RESULTS OF ASSAY 

Twelve dogs were used. The radiation uptake count in the various organs ex¬ 
amined is given to table 1. A high concentration was, of course, found at the 
site of injection in all the dogs. A fairly consistent uptake with surprisingly high 
levels was found in the lymph nodes draining the urinary bladder. The nodes 
along the hypogastric artery, when found, showed the highest activity. The iliac 
nodes and aortic nodes also showed relatively high concentrations. Very low 
counts were found in the liver and spleen, indicating that only a minimal amount 
of Au 193 entered the blood stream. 14 A certain amount of spillage into the peri¬ 
toneal cavity undoubtedly occurred during each injection. Free colloidal Au 198 
is very rapidly picked up by the reticulo-endothelial cells of the omentum and can 
explain the consistently elevated concentration of radioactive material found in 
the omentum of all of the dogs. 15 

The bladder trigone also had a consistently elevated level of radioactivity, 
despite the fact that the injection site was several centimeters distant. This may 
be explained by the rich collateral lymphatic plexus of the urinary bladder as well 
as the dispersing activity of the added hjmluronidase. 


PATHOLOGY 


The urinary bladders of four dogs examined 5 days after injection all showed 
considerable thickening of the bladder wall for several centimeters around the site 
of injection; this was accounted for by edema and congestion. The areas near the 
injection site showed early necrosis of the muscle with adjacent fibroblastic pro¬ 
liferation in a loose stroma rich in dilated capillaries (fig. 2) with swollen endothe¬ 
lial cells. There was a thin layer of fibrin on the peritoneal surface with stratifi¬ 
cation of swollen mesothelial cells. With the exception of swelling of the transi¬ 
tional cells, the mucosa was not remarkable. 

Seven dogs examined 13 da 3 3 s and one dog 15 days after injection showed 


3 Hechter, O., Dopkeen, S. K. and Yudell, M. H.: J. Pediat., 30: 645, 1947. 

10 Schwartzman, J., et. al.: J. Pediat., 33: 267,1950. 

11 Schwartzman, J.: J. Pediat., 34: 559, 1949. 

12 Schwartzman, J. and Levbarg, M.: J. Pediat., 36: 79, 1950. 

13 Henderson, A T., Wallace, S. L. and Faucett, It. E.: U. S. Nav. Med. Bull., 48: 865, 
1946. 


14 Berg, H. F.: Arch. Surg., 63: 545, 1951. 

15 Ibid. 
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Rt. aortic L N. 

Lt. aortic L.N. 
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5 me. Au m + 300 TR units of hynluronidasc in 5 cc. voi. injected in fuinlic wall of urinary bladder (dogs) Figures arc the count/minute/ 
gram tissue of organ, corrected for decay. 0—Count below background. *—No specimen. 
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Fig. 3. Photomicrograph of a regional lymph node (dog 100) showing loss of follicles, 
depletion of lymphocytes, and marked increase in reticulum cells. 
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change*, in the nnn.iry Madder Mmil.ii to the first group with the exception that 
tlieie was less filirm on the peritoneal surfitte and intliei inniked fihioblast 10 
proliferation beneath the peritoneum and in the muscle about the injoi lion site 
There was minimal mixed leukocytic iespouse 

The regional ljmph nodes m this lattei gioup Mere small and could not be 
found in all eases The histologic findings weie qualitatively suntlai but differed 
somenhat quantitatively The peiiphcin! sinus vvns often packed with laige pig¬ 
ment-containing mononuclear cells In s<ntteicd foci the sinus was icplaced by 
fibrous tissue lich m these pigmented cells Only an occasional node sliovved 
marked fragmentation of lymphocytes Plasma cells often made up fiom about 
one-si\th to onefmnth of the cellulai element Follicles with gciminnl centeis 
were always present, but woic apparently dec leased in number often showing 
only one or two m a cioss section (figs 3 and 1) No consistent ehango in blood 
vessels was noted 

The bone manow was of noimnl cethilority without detectable matuiation 
abnormalities 


DISCUSSION 

The deliverance of effective indiation to an inopeiable bladdei cancel and the 
regional nodes by conventional radiation therapy has well-known limitations, 
particularly the damaging effect on adjacent stiuetures The method used m this 
expeument seems to accomplish well localised effect on the urinary bladder of 
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dogs. At the same time, appreciable radiation is delivered to the regional lymph 
nodes and a minimal amount of activity is detectable elsewhere in the body. If a 
higher level dosage of activity were used, one might expect more necrosis at the 
injection site and higher concentrations of activity in the lymph nodes. 

Direct injection of colloidal Au 19S into tumors has been done with reported 
success. 16 ’ 17 • 18 The major defect in this method has been the uneven dispersion 
of the radioactive particles, thus failing to deliver uniform radiation. Results will 
undoubtedly be improved with the development of better techniques. 

It is important to remember that these were healthy dogs without carcinoma. 
In the event the lymphatics are “plugged” with metastatic emboli, it is quite 
possible that the localization in the l 3 nmph nodes would not be so concentrated, 
or may not have resulted at all. The only way we know to prove this would be 
by clinical application and trial. 

SUMMARY AND CONCLUSIONS 

A colloidal solution of Au 19S was injected intramurally into the urinary bladder 
of 12 dogs. 

Assay and histologic studies were made on dogs sacrificed at various time in¬ 
tervals ranging from five to fifteen days. 

Concentrations of radioactivity were found to be consistent!} 7 high at the site 
of injection as well as in the trigone of the urinary bladder and in the regional 
lymph nodes. 

Radiogold produced necrosis of the urinary bladder wall at the site of injection. 
Minor changes were noted in the regional ljonph nodes. 

These results suggest the possibility of a clinical trial in patients with inopera¬ 
ble bladder carcinoma. Palliation might be afforded these patients if a sufficiently 
large amount of isotope were utilized creating an effective radiation dose. 

16 Hahn, P. F. and Sheppard, C. W.: Ann. Int. Med., 28: 598,194S. 

17 Flocks, R. H. et al.: Loc. cit. 

18 Sherman, A. I., Nolan, J. F. and Allen, W. M.: Loc. cit. 
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EXTERNAL URETHRAL MEATOTOMY IX TIIE FEMALE 
xoitnonxr. n rownu. 

From Department of Urology, Jlm/lor Unneraitif College of Medicine, Houston, Texas 

External urethral mcatotomv in the female is an easy procedure that requites 
little time, only a few instruments, and gives excellent results. Complications 
are infrequent and minimal when they do occur. Tito indication for this pro¬ 
cedure is stricture or stenosis of the female external urcthial meatus that does 
not tolerate comfortably a 30F sound. Mcatotomv i= done by cutting the 
posterior lip of the meatus at (i o'clock (on the face of a clock) at the uiethro- 
vnginnl juncture. An alternate method is to produce a “fishmouth" pair of in¬ 
cisions at 4 and 8 o’clock (on the face of a clock). Either procedure gives good 
results 

The technique (figs. 1 to 3) consists of injecting about * 1 ce of 1 percent nova- 
cam with a sharp, short beveled hypodermic needle at <i o’clock on the circum¬ 
ference of the meatus. Occasionally it is necessary to “iron out” the urethral 
meatus with a small sound. After the original injection a small amount of nova- 
cain is infiltrated quickly along the floor of the urethra at 0 o’clock and at o and 
7 o’clock. One half to re of 1 per cent novocain is sufficient. As soon ns a 
“bleb” has been raised the rest of the procedure is painless practically. After the 
sound is removed, a straight hemostat is clamped onto the posterior lip of the 
meatus, and extending into the uictlna from to )<j inch. It is betterto do too 
little than too much, and occasionally a second procedure will be necessary to 
secure an adequate opening. This hemostat is left on for 30 seconds to give 
adequate hemostasis. It is then removed gently and a pair of straight scissors 



I'ig 1 Showing all instruments necessary for pioccdure 

annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, Maich 2G-29, 1953 
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Fig 2 Lithotomy position shotting female genitalia and meatal stnctuie D, ttitli a 
30F sound inserted thiough stuctured uiethra C, injection of 1 pei cent novocain into pos- 
tenoi lip of meatus D, bullous swelling following novocain injection 

used to cut along the indentation caused by the hemostat clamping of the tissues. 
Nos. 24, 26, 28 and 30 sounds are then introduced into the urethra. If there is any 
“hang” as a sound is passed a small electric cautery tip (“electric needle”) is used 
to enlarge the incision and to secure hemostasis. This is pamless provided the 
steam is not allowed to accumulate around the vulva. An assistant holds the 
sound while the left forefinger and middle finger of the operator keep the labia 
apart sufficiently so that no heat or steam can cause discomfort to the patient. 
Because the small blade used for the electric cautei y heats and cools veiy quickly 
only a fraction of a second is needed to cut or to coagulate bleeding A 30F 
sound should pass without any hanging. A small pledget of cotton is inserted 
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Fm. 3. A, sagittal view hkniitp Iicinostnt applied on distal ’^ itioli of posterior lip of 
catus 11, sagittal view showing scissors cutting “clamped" area of posterior lip of meatus, 
o, use of electric cautery tip to control bleeding I), sagittal view with finger pressing 
cotton against out meatus 

into the vagina beneath the cut meatus. The patient is told to iemove the eotton 
befoie she urinates. If there is any bleeding after urination, she is to ie-insert 
anothei pledget of cotton and to compress the cotton and meatus against the 
symphysis by finger picssuie. Cotton is kept in us long as there is any bleeding 
after initiation. Some patients will bleed each time they urinate for seveial days, 
others will not bleed at all. Still others will have an occasional show of blood and 
will have to wear a piece of cotton during the next ten days It is possible bv this 
method to control the rare case of hemorrhage that occurs. Sometimes digital 
compressions of the meatus against the symphysis pubis will be required for a 
period of three or four minutes befote hemostasis is secuied. Only twice has the 
author had to re-inject the area with novocain and fulgmate a paiticularly 
troublesome bleeder. 

801 Hermann Professional Blclg., Houston 25, Texas 
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The microscopic appearance of this type is characterized by reaction without 
gland formation or with only a tendency to gland formation. In its acute phase, 
there is moderate to marked edema of transitional mucosa and submucosa, in¬ 
creased vascularity of the mucosa and submucosa with a minimal number of 
inflammatory cells (fig. 1, A ). The less acute phase of the granular type shows an 
increased number of lymphoid elements and less vascularity. 

The second type is the acute edematous or the acute polypoid type. This is 




Fig. 2. A, section of subacute glandular urethritis showing marked gland formation, 
increased vascularity with moderate amount of lymphocytic infiltration. B, more chronic 
phase of subacute glandular reaction. Note marked lymphoid reaction, almost gland-like 
in character, less vascularity, and minimal edema of submucosa. 
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m\ . , ti 

I'lO. 3. Sertioii from lioalwl glandular urethritis. Squamous metaplasia anti marked 
lymphoid infiltration arc characteristic of type. 


a marked inflammatory reaction. Here the mucosa has a polypoid appearance 
and is diffusely red and edematous. The microscopic section shows marked edema 
of the mucosa with marked vascularity. Chronic inflammatory elements ate 
absent. Here the glandular structure is evident (fig. 1, B). 

The third type is the subsiding or subacute change with a polvpoid-likc np- 
pcarance, the so-called hyperplastic tab. Here the till) shows a red vascular base 
with either edema of the tip of the polyps or a complete normal cpithelizatiou 
of it. Some of the tabs arc very large, some are only filamentous in appearance. 

The microscopic section in this type is characterized by gland formation or 
pseudo-gland formation where in many instances the luminn arc filled with acido¬ 
philic mucin. In the more acute reaction there is edema of the mucosa, modeinte 
to severe edema of the submucosa, the vessels of the mucosa arc boll) large and 
small, and there is a minimal lymphoid infiltration (fig. 2, A). Ihe less acute 
reaction is manifested by less edema and an increase in the amount of lympho¬ 
cytic infiltration even to the appearance of lymph gland formation (fig. 2, B). 

The fourth type or the healed stage shows the polypoid structure entirely 
opithelized with normal-appearing mucosa or abnormally pale mucosa. On sec¬ 
tion there is seen squamous metaplasia with minimal to no edema of the mucosa 
and submucosa and a marked lymphoid infiltration with a minimal number of 
vessels (fig. 3). 


iti:sui/rs or tjie study 

The 51 patients who were treated locally received dilatation and the gamut 
of local administration including the following: 2 per cent AgNOa; 

5 per cent Protargol; Furacin 1:2 and 1:6 dilution; and a 1 per cent Terramycin 
solution. 
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Seventeen cases were classified as granular, and of these only four failed to 
clear completely as to the appearance of the urethra, symptoms, and recurrences 
over a 1-year period. This group received an average of 5 treatments per patient, 
a figure somewhat above the actual average because one patient received a total 
of 19 treatments. Of the four who failed, one patient had diabetes and one other 
had chronic pyelonephritis. 

Four cases were of the acute glandular type; one cleared completely and the 
other three subsided with only minimal evidence of the severe reaction after 
three treatments. 

Twenty-eight patients were described as the subacute glandular type. Of this 




Fig. 4. A, section takenlmmediately after figuration of granular urethritis Extensive 
destruction of tissue is evident. B, urethra that had been fulgurated in granular stage b 
months previously. 
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group, in only 3 cases did the urethra return to normal, and these were described 
as small filamentous tabs. This group received an average of eight treatments 
per patient. 

Two patients were classified in the healed group. One of these showed no 
change, the other cleared with local medication and estrogen suppositories. 

A detailed endoscopic description of each of the 23 patients on whom biopsies 
were taken with the pathologist’s description of the biopsy was compiled. The 
conclusions were those reached in the classification, and because it entails seven 
pages is not included. 

Having established the comparison between the endoscopic appearance and 
the pathological specimen we then wanted to determine what types of responses 
might he anticipated from the two basic forms of therapy on each of the types 
of urethritis by taking biopsies immediately after treatment. We used 2 per 






ten^ivp H from acute glandular urethritis immediately after figuration, Ex- 

i U i . on again noted. IS, biopsy after application of 2 per cent silver nitrate on 
suoacute glandular urethritis. Silver f*—---— 


r stain maj' be seen over tips of glands. 
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cent silver nitrate for maximum penetration and staining. The results are in¬ 
cluded in the discussion. 

DISCUSSION 

The granular stage shows an increased vascularity with minimal inflammatory 
cells and no metaplasia but, most important, no glands or only a tendency to 
form glands. This type responds to almost any form of therapy, drugs in the 
young and mild local therapy in the older patient. These patients need not be 
subjected to urethral figuration. Figure 4, A shows a section from a granular 
urethra after figuration. One notes destruction of the mucosa and submucosa, 
leaving only charring and muscle fibers. While the mucosa will eventually return 
to normal, figure 4, B shows granular urethra 6 months after figuration; the 
morbidity required is rarely necessary. It is evident also that a local medication 
can come in contact with the mucosa sufficiently to remove the granular reaction. 
The acute glandular type is an acute reaction and should be treated as such with 
antibiotics and mild local therapy. Our clinical experience shows that the ma¬ 
jority will clear, but if they persist in the subacute form they then should be 
treated as such. In figure 5, A the excessive destruction caused by fulguration 
is evident and generally results in more morbidity than necessary for this type 
of pathological change. 

With the subacute glandular reaction the response to local medication is 
poor due to the obvious difficulty of any medication reaching beyond the tips of 
the glands. Figure 5, B shows sections taken after the application of 2 per cent 
silver nitrate on a swab revealing that the medication reaches only a small 
portion of the tissue taken for biopsy. Figure 6 shows the good results by ful¬ 
guration without extensive destruction of the musculature. 

The healed, or chronic, stage with squamous metaplasia and marked infiltra- 



Fig. 6. Post-fulguration biopsy of subacute glandular urethritis showing destruction of 
glandular elements without extensive destruction of submucosa. 
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(ion of ljmphoid tissue usually is resistant to any form of local therapy and is a 
questionable source of irritation and reflected pains. AAY feel that patients with 
this condition should not receixc local therapy unless the symptoms per sc can 
he shown definitely to be referred from the urcthia 15 and then they should be 
treated by fulguration or resection 

CONCLUSION 

Correlation has been shown between the gross appeaiance of urethritis and 
the microscopic classification of biopsies taken from the lesion 
An adequate number of patients presented show this correlation 
The mild reaction and the more sex ere acute reaction in young women should 
be treated (onscrxntixcly by local therapy. 

More common are those with large tabs which failed to respond in general to 
local therapy and who should be treated bj fulguration 
The chronic, or healed, stage usually being nonamenable to lotal therapy, 
should he treated by fulguration or resection. 

AVc want to express our thanks to the Department of Surgical Pathology, 
AVaslungton Unixersitv, and particularly to Dr. AYrnon Pettit, who renewed all 
of our tissue specimens 

11 Powell, P M , anil Wnttenbcrg, C A To be published 
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PEYRONIE’S DISEASE: CORTISONE-HYALURONIDASE-HYDRO- 

CORTISONE THERAPY 

HENRY BODNER, ALLAN H. HOWARD and JOSEPH H. KAPLAN 

Since the original description by Peyronie in 1743, the disease which bears his 
name has been described, variously, as follows: Fibrous cavernositis, fibrous 
plaques of the penis, chronic cavernositis, fibrous sclerosis and plastic induration 
of the corpora cavernosa. This preliminary report deals with the results of therapy 
with adreno-cortical hormones in 16 patients with Peyronie’s disease and one 
additional case in which hyaluronidase alone was used. 

The etiology, pathology, symptoms and treatment of Peyronie’s disease has 
been adequately reviewed bj- Dr. Wesson 1 and Ire Dr. Burford 2 in the more recent 
medical literature. We shall, therefore, in this presentation emphasize the therapy 
in plastic induration of the corpora cavernosa. Wesson stated that "any phallus 
when turgid or partially so, that has a tendency to be deflected in any part away 
from a mathematical straight line is a potential case of plastic induration.” Pain 
with erection is a symptom of alarming importance to the average egoistic male. 
Due to the necessity of frequent daily handling of the penis, the deviation from 
the normal is readily ascertained. Therefore, curvature of the penis, pain with 
erection and palpation of the fibrous plaques in the penis are the symptoms of 
primary importance which stimulate the patient to seek medical aid and are 
signs and sjunptoms evaluated before and after therapy. 

The treatment of plastic induration of the corpora cavernosa as suggested in 
the literature has been extremely varied. Topical applications of iodine, mercuiy, 
camphor, iodoform; iodides and arsenic internally, massive doses of vitamin E; 
fibrolysin injected hypodermically into the lesion; diathermy, electrolysis and 
ultra-violet light; x-ray therapjq radium therapy; surgical excision of the fibrous 
plaque; and combination of the aforementioned have all been used. It is a fore¬ 
gone conclusion that, in any condition in which a varied number of therapeutic 
agents are used for therapy, that each method in itself is ineffective in providing 
a desired result. 

Scott 3 in a series of 33 cases reported that slightly' - over 80 per cent of patients 
showed at least some response to tocopherol therapy. In Burford’s series of 47 
cases, 72.4 per cent were either cured or improved by radium therapy. Lowsley 
concludes that Peyronie’s disease is curable by surgery if the plaque formation 
is not too extensive. He condemns radiation. 

This studjy includes 17 patients and was started in March 1951. There were 
two patients in the third decade, three patients in the fourth decade, ten patients 
in the fifth decade and two patients in the sixth decade. The youngest patient 
was 35 years of age and the oldest 66. In this group of 17 patients, 12 complained 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

1 Wesson, M. B.: Peyronie’s disease (plastic induration): Cause and treatment. J. Urol., 

49: 350-356, 1943. „ . . „ , 

2 Burford, C. E., Glenn, J. E. and Burford, E. H.: Fibrous cavernositis: Further ob¬ 
servation with report of 31 additional cases. J. Urol., 66: 118-120, 1946. 

3 Scott, William Wallace: Ann. New York Acad. Sc., 52: 390-396, 1949. 

400 



pi.moMi.’s nisi \si 


•101 


Tabu 1 Recalls of treatment mill cortisone, hi/ilrocorhsonc, cortisone anil hyaluromdasc, 
and hyaluromdasc in 17 cases of Peyronie's disease 
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Taria, 2 ffleet of cortisone, cortisone and hyiduronidasc, hydrocorlane anil hijalnromilasc 
on the curiaturc of jicnis produced by Peyronie's disease in 15 cases 
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Tarif 3 Effect of cortisone, cortisone and hyaturontda^c, hydrocorlonc and hyaluromdasc 
on pmn in penis produced hi; Pej/tome's disease in 12 ernes 
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of painful erections and 15 were nwme of cunatuic of the penis during erections 
A plaque, palpated in all 17 patients, \ aried m size from about ljj \ 1 cm to 
miolvemcnt of the entire dorsum of the penis Thicc patients hnd been treated 
"ith alpha tocopherol, two had iceened \-raj theiapj, one diathermy, one 
radium and one patient hnd been treated with suigerj plus estrogens The pa¬ 
tients in this study were dmded into the following three groups (tables 1, 2, 3)• 
those treated with cortisone, 4 cortisone and hyalinomdasc 6 and hjdrocortisone 5 
One patient, in addition was treated with hyaluromdasc alone A couise of 
therapy arbitrarily consisted of 25 mg of the selected drag once weekly with Yi 
cc of 1 per cent no\ ocame for a total of 10 weeks In the 5 patients who leceived 
hyaluromdasc in addition, 150 turbidity reducing unit dosage was used Upon 

4 Gitcs, It G Urol i. Cutrn Rev , El 339,1947 
Po,. t V ® S and Boyce W H Further experiences with an operition for cure of 
B7 3 5?2 ie i947 1SCaSe J Uro1 ’ 63: S88-S99 » 1950 L°"slej f O S and Gentile, A J Urol , 

* P a b- er » ^°Rcr, Duncan, Gov an and HufTner, J Inhibitory effect of cortisone on stnc 
res of urologic tract Surg , Gy nee A, Obst , 95- 446-15 J, 1952 
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the completion of one course of therapy, for the following 30 days, the plaque 
was evaluated from the standpoint of pain, curvature and size. Patients were 
selected for more than one course of therapy if the plaque or the symptoms it 
produced were unchanged or only slightly improved. In no instance was more 
than four courses of therapy given. It was our impression that 25 mg. of cortisone 
or hydrocortisone given at weekly intervals would not produce any untoward reac¬ 
tions. Six patients had been treated with one course, 8 patients with two courses, 
one with three courses and 2 patients with four courses of therapy. 

Whenever possible the size of the plaque was measured and recorded. An 
attempt was made also to evaluate the consistencj’ of the plaque insofar as 
firmness was concerned, that is, if a plaque felt more pliable after therapy. The 
duration of the sjmptoms of these patients when first reporting for care was 
consistent with that in the literature. 

A 10 cc Luer-Lok syringe on a 21 or 22 gauge needle was emplo 3 ,, ed to inject 
the medication into the plaque. The forefinger and thumb of the left hand grasped 
the plaque and the needle was then inserted directly into the middle of the lesion. 
In most instances it was necessary to exert a great deal of pressure on the piston 
of the syringe to inject the medication into the plaque. On some few occasions it 
was necessary to begin therapy in the lateral aspect of the plaque, since it was 
impossible to inject the drugs directly into the lesion. After two or three treat¬ 
ments, less pressure was required for injection. 

The results in those treated with cortisone alone were good in three and im¬ 
proved in five. In those treated with cortisone plus hyaluronidase the results were 
good in two, improved in two and poor in one. In those treated with hydro¬ 
cortisone the results were good in one and improved in two. The patient treated 
with hyaluronidase alone showed no change. In the entire series irrespective of 
the type of medication used, the results are as follows: Good in six, improved in 
nine and poor in two. One patient treated with hyaluronidase alone stated there 
was no improvement whatsoever. One patient classified as a failure had marked 
decrease in pain, but there was no change in the amount of curvature and he was 
still unable to have intercourse. Therefore, with evaluation from the standpoint 
of the pain, curvature and size of the plaque, we may conclude that we have 
demonstrated improvement in 16 out of 17 patients. Of the two patients classified 
as poor results, one had two courses of therapy and the other had one course of 
therapy. 

Statistics in a small series of cases are inconclusive. However, from preliminary 
investigation it is apparent that adrenocortical hormones, cortisone and hydro¬ 
cortisone are effective agents in the treatment of Peyronie’s disease. Hydro¬ 
cortisone is, perhaps, even more effective than cortisone if we may base this 
conclusion on the results obtained in one case in which the fibrous plaque com¬ 
pletely disappeared after three injections of 25 mg. each of hydrocortisone. 
Hyaluronidase did not effect any change in the size of the plaque in the one case 
in which it was exclusively used. There were no toxic effects noted in any of the 
patients included in this study. One-half of the patients in this series had poor 
response to previous types of therapy. However all of these patients improved 
on cortisone and hydrocortisone therapy. 
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If was our impression timl the patients who were subjected to three and four 
courses of therapy invariably demonstrated better results insofar as curvature, 
pain and the size of the plaques. One cubic centimeter (25 mg.) of hydrocortisone 
with Y> ec of novocain injected directly into the fibrous plaque for a period of 
10 to 40 consecutive weeks is the recommended therapy. Ilyaluronidasc should 
also he used. 

Further study with a larger number of patients over a longer period of time 
is warranted. 

G333 Wihliirc Bird., Los Angclrs, Calif. 
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TERATOMA TESTIS: REPORT OF 100 CONSECUTIVE CASES 

Col. JACK W. SCHWARTZ (MC) and Capt. NICHOLAS MALLIS (MC) 

From the Urological Section, Letterman Army Hospital, San Francisco, Calif. 

This study has been undertaken to evaluate clinically an open series of 100 
consecutive malignant tumors of the testicle seen at Letterman Army Hospital 
between the years 1945 and 1952, inclusive. Testicular tumor presents a much 
higher incidence of admission in military hospitals than in civilian institutions. 
During the S-year period studied, testicular malignant represented .007 per 
cent of all admissions to the hospital, 3.5 per cent of all malignancies, and 36 
per cent of all malignant urogenital neoplasms. 

CLASSIFICATION 

Friedman and Moore’s 1 pathological classification of teratoma testis has been 
used in this studj\ The results are shown in figure 1. Multiple sections were taken 
of all tumors and when mixed elements were found the tumor was classified under 
its most malignant character, disregarding the most prevalent cell type. In many 
cases thorough stud}' of “pure” seminoma has revealed other elements. It is 
noteworthy that metastatic lesions found at autopsy frecpiently present a more 
malignant cell pattern than the primary. The distribution in this series is some¬ 
what at variance with Friedman and Moore’s studj r of 922 cases, embryonal 
carcinoma representing 48 per cent of our series whereas it was found in only 
19 per cent of theirs. 

DISTRIBUTION 

The average age in the entire series was 28.7 years, the youngest being 16 
and the oldest 53 (table 1). All cases occurred in soldiers. The average age of the 
seminoma patients was slightly higher than in the other groups. The right testis 
was involved in 56 and the left in 44. One case was bilateral; the second tumor, 
a teratocarcinoma, developing 6 years after the first which was an embryonal 
carcinoma. One case occurred in a Negro. The low incidence of this lesion in 
Negroes was stressed by Merren, Vest and Lupton. 2 

Two tumors occurred in undescended testes and two were found in previously 
operated crj r ptorchid testes. The relationship of malignancy to maldescent has 
been the subject of considerable controversy, but it is our impression that ar¬ 
rested descent is not a predisposing factor in development of testicular tumor. 
Carroll, 3 in his scholarly statistical study of this subject, concluded that the 
alleged higher incidence of testicular tumor in cryptorchids cannot be accepted 
and should not affect the decision for orchiopexy or orchiectomy. 


SYMPTOMATOLOGY 

There are no pathognomonic symptoms. Painless swelling is the most common 
symptom. This complaint tvas presented on admission by 67 patients. The swell- 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

1 Friedman, N. B. and Moore, R. A.: Mil. Surg., 99:5/3,1946. 
s Merren, D. D., Vest, S. A. and Lupton, C. H., Jr.-. J. Urol., 65: 128,1951. 

3 Carroll, W. A.: J. Urol., 61:396,1949. 
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PATHOLOGICAL 

CLASSIFICATION 
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Tablx 1 Age distribution 
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ing may vary from a tiny irregular nodule to a large film unifoim tumoi. The 
conformation of a tumor docs not suggest the histological diagnosis, noi does its 
size affect the prognosis. 

A history of trauma to the involved orchid was elicited from 19 patients. The 
role of trauma in relation to etiology is uncertain. It may, however, call to the 
attention of the patient a pie-existing swelling. 

The initial symptoms may be associated "with metastasis. Six of our patients 
presented themselves \\ ith metastatic symptoms. Gynecomastia should lead one 
to suspect a hormone producing tumor, and when associated with a testicular 
neoplasm it is an unfavorable prognostic finding except in the case of inter¬ 
stitial cell tumor. Table 2 lists the picsenting symptoms in this series. 
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This study has been undertaken to evaluate clinically an open series of 100 
consecutive malignant tumors of the testicle seen at Letterman Arm}" Hospital 
between the years 1945 and 1952, inclusive. Testicular tumor presents a much 
higher incidence of admission in military hospitals than in civilian institutions. 
During the 8-year period studied, testicular malignancy represented .007 per 
cent of all admissions to the hospital, 3.5 per cent of all malignancies, and 36 
per cent of all malignant urogenital neoplasms. 

CLASSIFICATION 

Friedman and Moore’s 1 pathological classification of teratoma testis has been 
used in this study. The results are shown in figure 1. Multiple sections were taken 
of all tumors aud when mixed elements were found the tumor was classified under 
its most malignant character, disregarding the most prevalent cell type. In many 
cases thorough study of “pure” seminoma has revealed other elements. It is 
noteworthy that metastatic lesions found at autopsy frequently present a more 
malignant cell pattern than the primary. The distribution in this series is some¬ 
what at variance with Friedman and Moore’s study of 922 cases, embryonal 
carcinoma representing 48 per cent of our series whereas it was found in only 
19 per cent of theirs. 

DISTRIBUTION 

The average age in the entire series was 28.7 years, the youngest being 16 
and the oldest 53 (table 1). All cases occurred in soldiers. The average age of the 
seminoma patients was slightly higher than in the other groups. The right testis 
was involved in 56 and the left in 44. One case was bilateral; the second tumor, 
a teratocarcinoma, developing 6 years after the first which was an embryonal 
carcinoma. One case occurred in a Negro. The low incidence of this lesion in 
Negroes was stressed by Merren, Vest and Lupton. 2 

Two tumors occurred in undescended testes and two were found in previously 
operated cryptorchid testes. The relationship of malignancy to maldescent has 
been the subject of considerable controversy, but it is our impression that ar¬ 
rested descent is not a predisposing factor in development of testicular tumor. 
Carroll, 3 in his scholarly statistical study of this subject, concluded that the 
alleged higher incidence of testicular tumor in cryptorchids cannot be accepted 
and should not affect the decision for orchiopexy or orchiectomy. 

SYMPTOMATOLOGY 

There are no pathognomonic symptoms. Painless swelling is the most common 
symptom. This complaint was presented on admission by 67 patients. The swell- 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

1 Friedman, N. B. and Moore, R. A.: Mil. Surg., 99: 573,1946. 

2 Merren, D. D., Vest, S. A. and Lupton, C. H., Jr.: J. Urol., 66:12S, 1951. 

2 Carroll, W. A.: J. Urol., 61:396,1949. 
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Tam.i: 1 . .Smith < 1 / of those showing metastasis on admission 
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■site of transection. Eight seminomas, 11 feratocarcinomns, 17 embryonal carci¬ 
nomas, 2 choriocarcinomas and one adult teratoma comprised this group. 

Of the 01 patients' who were free of demonstrable metastasis on admission, 
20 later developed metastasis after treatment. Of this number 23 are known to 
he dead. Inguinal and femoral node metastasis occurred in only one ease, that 
in a surgically corrected cryptorchid with extension of the tumor to the scrotal 
tissues. 

Metastasis occurs by way of the lymphatics ns a general rule, to the peri¬ 
aortic, mediastinal and supraclavicular nodes. Choriocarcinoma usually spreads 
by blood stream invasion. Pulmonary metastases are common but other visceral 
spread occurs only infrequently except as a terminal manifestation. Bony metas¬ 
tases are uncommon. 


The patients in this series have been followed from 1 month to S years. Three 
have been lost to follow-up. Of the remainder 00 are alive, but 5 of these, one 
teratocareinoma and 4 embryonal carcinomas, hnvc metastasis. Thirty-eight 
patients are alive and well 2 years after treatment, and 24 over 5 years. Of the 
00 living patients, 21 had metastasis on admission (table 4). Of the 37 who died, 
30 or 81 per cent succumbed within the first 2 years. Metastasis developed in 
2G who were free of metastasis on admission, and only three of this group are 
now alive, one 7 years, one 20 months, and the third 11 months. The last is at 
present hospitalized with extensive metastasis. 

Survival is much higher with seminoma, 00 per cent of our cases being alive. 
The survival rates of embryonal carcinoma and teratocareinoma are 44 per cent 
and 48 per cent respectively in this scries. The 3 cases of choriocarcinoma died 
within 0 months. One of the 2 adult teratomas died within one year with autopsy 

indings of choriocarcinoma; the other is alive and well over 5 years (tables 5 
and G). 
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Table 5. Total dead 


DIAGNOSIS 

DEATHS 

DIED LESS 

1 YR. 

DIED IN 
1-2 YRS 

DIED IV 
2-3 YRS 

DIED IN 
3-4 \ RS 

DIED IN 
4-5 YRS 

DIED AFTER 
5 YRS 

No 

% 

No 

% 

No 

% 



No. 

% 

No 

B 

No 

% 

Seminoma 

2 

10 

0 

0 

1 


0 

0 

1 


0 

0 

0 

0 

Embryonal carcinoma 


44 

9 

45 

7 

35 

3 

15 

1 

5 

0 

0 

0 

0 

Chorio-carcinoma 

3 

3 

3 

100 

0 

El 

0 

0 

El 

El 

0 

0 

0 

0 

Terato-carcinoma 

11 

4S 

3 

27 

6 

55 

1 

9 

i 

9 

0 

0 

0 

0 

Teratoma—adult 

1 

50 

1 

100 

0 

El 

0 

0 

El 

El 

0 

0 

0 

0 

Interstitial-cell tumor 

0 

0 













Total 

37 

38 

16 

43 

14 

3S 

4 

11 

3 

8 

0 

0 

0 

0 


T\ble 6. Overall swvival 


DIAGNOSIS 

ALIVE 

DEATHS 

AL1\ E C 
METAS¬ 
TASIS 

ALIV E 
LESS 1 
\R 

ALI\ E 
1-2 

Y RS 

ALIVE : 
2-3 

YRS 

ALIVE 

3-4 

yrs. 

ALIVE 

4-5 | 
YRS 

ALIVE 
OVER | 
5 YRS. 

NOT 

IOL- 

LOVVED 

No 

% 

No 

% 

Seminoma 

20 

90 

2 

10 

o 

4 

3 

4 

3 

3 

3 

1 

Embryonal carci- 













noma 

26 

56 

20 

44 

4 

3 

3 

0 

0 

1 

19 

2 

Chorio-carci- 













noma 

0 

0 

3 

100 








0 

Terato-carci- 













noma 

12 

52 

11 

48 

1 

7 

1 

2 

0 

1 

1 

0 

Teratoma—adult 1 

1 

50 

1 1 

50 

0 



1 



1 

0 

Interstitial-cell 













tumor 

1 

100 

i 

0 

°l 

, 


1 1 






Total 

60 

62 

37 

38 

5 

14 

S 

6 

3 

5 

24 

3 


Of the 8 patients undergoing retroperitoneal node dissection, five had positive 
nodes. Of these five all are alive, two with extensive metastasis at this time. Two 
of those living were seminomas. The fifth, a teratocarcinoma, has been followed 
less than a year since operation. Of the three with negative nodes, two, both 
seminomas, are dead from later metastasis. All 8 patients received postoperative 
radiation. 

Our overall survival rate of 62 per cent is relatively high, but 22 of the living 
cases, five showing metastasis at this time, have been followed less than 2 years. 

TREATMENT 

Ninety cases were treated by simple orchiectomy and postoperative radiation. 
Orchiectomy is performed by ligation and transection of the cord in the inguinal 
canal at the level of the internal ring with delivery of the testis through the in¬ 
guinal wound. Eight patients had the Chevassu operation, all eight receiving 
postoperative radiation. Two patients were admitted in a terminal state and ie- 
ceived no therapy. No patient received preoperative radiation. 

The histological classification of a testicular tumor and the location and ex- 
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tent of metastases are of vital importance in planning a course of radiation 
therapy and in predicting the probable results of such treatment. 

Pure seminoma (probably rare) with limited involvement of lymph nodes 
along the iliac arteries and aorta is most amenable to radiation treatment, and 
excellent results may be expected in a high percentage of cases. The seminoma, 
although histologically undifferentiated and anaplastic has a relatively long 
natural history and is the most sensitive of the tumors of the testis. It is be¬ 
lieved that a tissue dose of lOOOr administered in 2 weeks’ time is lethal to the 
cells of pure seminoma; however, in order to insure a better margin of safety 
the tumor dose should probably never be less than 2000r in 3-4 weeks. 

Malignant tumors of the testis, other than seminoma, are more resistant to 
radiation. The lethal dose for these tumors is estimated to be 4000r or more. 
This approaches the tolerance of surrounding normal tissue, and serious post- 
irradiation effects can be anticipated if that dosage, given in a period of 3-4 
weeks, is exceeded. 

When metastases arc confined to the retroperitoneal lymph nodes below the 
level of the renal pedicles, a course of irradiation in which a tumor dose of 2500- 
3000r (2000r in seminoma) is delivered through anterior and posterior opposing 
fields in a period of 3—1 weeks may be considered satisfactory treatment. When 
metastases are known to be in nodes at the level of the renal pedicles the question 
of prophylactic treatment of the mediastinum and left sternoclavicular region 
arises. The general condition of patients who have received a full course of radi¬ 
ation treatment to the retroperitoneal lymph nodes is occasionally such that 
they cannot very well tolerate a full course of treatment to the mediastinum and 
the decision is frequently made to treat only the left sternoclavicular area initially 
and the mediastinum at a later date. Rarely does a patient with mediastinal 
lymph node involvement survive very long in spite of heavy doses of radiation. 
The exceptions, however, make the effort worthwhile. 

In calculating tumor dosages to the retroperitoneal nodes along the aorta 
and iliac arteries, it must be remembered that they lie at varying depths from 
the surface of the abdomen and/or back. Adequate, but not excessive, dosages 
must be delivered to the nodes at each level. 

X-rays in the supervoltage range (1000 KV) offer some advantage over radi¬ 
ations produced at 250 ICV in that tumor doses may be delivered in a shorter 
period of time without increasing the danger to skin and other normal tissue. 

TREATMENT OF LATE METASTASES 

Metastases which develop after treatment are usually resistant to all types of 
therapy. Some palliation may be obtained with radiation. Two cases, both tera- 
tocarcinoma, were treated by lobectomy for removal of a solitary pulmonary 
metastasis. One of these patients is alive 32 months since this operation with no 
other evidence of metastasis. 

In two patients with extensive metastasis the opposite normal testis was re¬ 
moved because of favorable response with this procedure reported by Shivers/ 

* Sh >vers, C. H. deT.: J, Urol., 54:539,1945. 
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McClelland, 6 Saleely, 7 and others, 8 but in neither instance was the fatal outcome 
delayed. 

Nitrogen mustard, ACTH, cortisone and estrogens, have all been used in 
terminal cases with equivocal results in some patients and none has shown 
more than temporary improvement. 

COMMENTS 

It is our belief that routine retroperitoneal node dissection in testicular tumor 
has not materially altered the survival rates. When one considers the high in¬ 
cidence of contralateral node involvement, the technical difficulty of exposing 
the “critical area” in the region of the renal pedicles without relying on heroic 
incisions, and the likelihood of pre-existing embolic seeding of mediastinal and 
supraclavicular nodes, the justification for subjecting patients to the ordeals 
of such a major surgical procedure seems hardly warranted. As a policy, we 
recommend the Chevassu operation only when cord structures histologically 
show tumor invasion without evidence of any other metastases and when the 
tumor type is other than seminoma, interstitial cell tumor or choriocarcinoma. 
All tumors are postoperatively radiated except the rare interstitial cell tumor 
which is clinically benign. 

The critical period in testicular tumors is the first two years. Well over 90 
per cent surviving this period are “cured.” The demonstration of metastasis 
on admission does not necessarily offer a hopeless prognosis. Of our 39 cases 
fitting this description, 21 are alive, 11 over 5 years. Conversely, metastasis 
appearing after treatment offers a very serious outlook, 23 of our 26 patients 
in that category having died within 2 years. 

The major hope of reducing the high mortality of this tumor lies not in more 
refined surgical techniques or in more powerful radiation devices, but in earlier 
recognition of the lesion. 

6 Me Clelland, J. C.: J. Urol., 49: 31,1943. 

i Saleely, E. R.: Ann. Surg., 119:262,1944. 

8 Wesson,M. B.:Tr. Am. Ass. G-U Surg. 32:347-358,1939. 



Tne JotnutAi. or Uroloot 
Vo). 72, No. 3, September IG3* 
Printed in VJS.A.. 


TUMORS OF THE TESTIS: ANALYSIS OF SO CASES 
GILBERT J. THOMAS and ARTHUR J. BISCHOFF 

From the Surgical Service (Urology), General Medico! and Surpicoi Hospital, 
Veterans Administration Center, and the Department of Surgery (Urology), 
University of California, Los Anpeles, Cnlif. 

Cancer is a challenge not only to the physician nnd the surgeon, but also to the 
scientist. The problem is still shrouded in many mysteries. New theories, ns yet 
immature, may enable ns to penetrate the fog. Atomic research has provided a 
fresh approach to diagnosis and treatment of cancer; it may even lead to un¬ 
veiling its cause. 

Advances in diagnosis and treatment of cancer depend not only on laboratory 
investigations, but also on clinical corroboration of their applicability and utility. 
The amount, as well as the diversity, of cancer research under way in this coun¬ 
try is so extensive that it is difficult for not only the layman but also the medical 
man to comprehend. 


CLASSIFICATION 

The classification of testicular tumors proposed by Moore nnd Friedman now 
is widely accepted. Recent cmbryologic ant ] p ft () 10 logic observations of testicular 
tumors as to derivation, character nnd cellular structure have clarified their 
origin and behavior, permitting greater specificity in therapy. 


ORIGIN' 

Moore and Friedman compare the formation of testicular tumors to the 
development of placental and fetal tissue: From the primordial germ cell, after 
fertilization, there derive the placenta (trophoblastic) and the fetus (somatic); 
m the case of a testicular tumor, a transition into a seminoma may occur or, 
through an intermediary stage of embryonal carcinoma, a chorio-cpitheliomn or 
teratoma may be formed—but any combination of these phases may materialize. 


ANALYSIS OF 80 CASES OF TESTICULAR TUMOR 

A series of 80 patients with tumor of the testis is reported here. Data recorded 
are-'compared with that in similar series reported by others. These patients were 
0 serve d at the Wadsworth General Medical and Surgical Hospital in Los 
t ngeles during the period 1910 to 1950 inclusive. A number of additional cases 
"ere recorded at this institution during that period but were excluded from the 
na ysis. Several patients, seen by the Tumor Board and given roentgenologic 
.. ! apy a _f this unit, had received surgical therapy elsewhere, and the limited 
C lnica ]> diagnostic and therapeutic data obtained did not lend itself to detailed 
analysis. Approximately half of the series hod been treated surgically 
an ac * received some therapy at other hospitals. 

, an ?. ua ' meeting, Western Section of American Urological Association, San 
April 27-30, 1953. 

Chief We r i r,. 1 ' 10 Veterans Administration nnd published with the approval of the 
their on-nc.hi sector. The statements and conclusions of the authors are the result of 
ministration an d do not necessarily reflect the opinion or policy of the Veterans Ad- 
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Table 1 . Incidence of testicular tumors in series of 80 patients in relation to average expectancy 



AVERAGE 
EXPECTANCY 
(pee cent) 

INCIDENCE IN SERIES (PEE CENT) 

Seminoma. 

35 

48.75 (includes 5 cases with minor 
allied types malignancy) 

Embryonal carcinoma. 

19 

26.25 (includes 3 cases with allied 
malignancy) 

Teratocarcinoma. 

35 

20.00 (includes 2 cases with chorio- 
epithelioma) 

Teratoma. 

7 

— 

Miscellaneous. 

3 

5.00 

Interstitial. 

1 

— 


Table 2. Incidence classified as to age of patient and type of testicular tumor 



20 oh 
LESS 

21-30 

3H0 

41-S0 

51-60 

61-70 

71 OH 

M ORE 

TYPE 

TOTAL 

Seminoma. 

m 

11 

10 

8 

4 

11 

m 

34 

Seminoma & embryonal carcinoma. 


4 






4 

Seminoma & teratoma. 

llBife 

1 




■m 

■ 

1 

Embryonal carcinoma. 


9 

■9 

1 

2 



18 

Embryonal carcinoma & chorio- 







M B 


epithelioma. 

■ | 

2 

B 



i 

ill 

3 

Teratocarcinoma. 

1 

8 

5 

1 


■ ■ 

B 

14 

Teratocarcinoma & chorio-epitheli- 

fl 





■ 

B 


oma. 

1 


mm 



■ 


2 

Lymphosarcoma. 

B B 

mm 

n 



■ i 

fl | 

1 

Leiomyosarcoma. 

B B 







1 

Reticulum cell sarcoma. 

■ 

I! 

■ 



n 

II 

2 

Age Group Total. 

■ 

1 

36 

i 

25 

10 

! 6 

1 

! 1 

1 

■ 

80 


Seventy-seven were Caucasian; there was only one Negro in the group. Most 
were married or had been married. Their average age was 34, slightly lower than 
in similar series reported by others. 

The incidence of seminoma and embryonal carcinoma was higher than the 
average expectancy, while that of teratocarcinoma was lower; there were no adult 
teratomas (table 1). Lone chorio-epitheliomas and interstitial cell types of growth 
were not found. The types of tumor recorded at different age levels are given 
in table 2. Almost half of the patients were aged 21 to 30; the next most frequent 
age bracket was 31 to 40. In the patients aged 41 to 60 the majority of tumors 
were seminomatous. Only 2 patients were older than 60; both had reticulum cell 
sarcoma. There was a slight preponderance of right-sided neoplasms, 53 per cent. 
One lymphosarcoma was bilateral. 

ETIOLOGY 

Trauma. Although trauma was mentioned by 27 per cent of Lewis’s patients 
with testicular tumor, he was of the opinion that trauma probably was not of 
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Table 3. Previous operations 



KO)»£l PATIENTS 


5 

3 

2 

3 

1 







0 



etiologic significance. The possibility that trauma might be an exciting factor 
prompted us to re-examine the historical data in our series: Seventeen and a half 
per cent had a lustory of direct or indirect trauma. The interval between actual 
injury and initial symptoms nvomged 43 months, the shortest being one week, 
and the longest 11 years. Whether or not previous operative procedures (table 3) 
might have been a contributing factor from the standpoint of trauma also was 
considered, but such a relation was not revealed, excluding the traumatic factor 
incident to orchiopexy. 

Cryplorchism. Malignant change in undescendcd testes was recorded in 11 per 
cent of 7000 cases reviewed by Gilbert and Hamilton. A history of cryptorchism 
was determined in 10 of our patients (12.5 per cent). There was unilateral crypto- 
chism with ipsilateral tumor in 8 patients and bilateral cryptorchism with a 
unilateral tumor in 2 (table 4). Three patients with unilateral masses had under¬ 
gone orchiopexy. One, in whom orchiopexy had been done 10 years previously, 
had a mass in the right pelvic region that proved to be seminomatous, although 
evidence of tumor was not found in the atrophic testis on the right side. This 
probably exemplifies Friedman’s contention thnt a primary testicular tumor may 
produce recognizable metastases and then disappear entirely, so that only 
remnants of scar tissue exist in the testis, the original tumor having completely 
regressed. 

Other factors. The possible significance of orchitis, epididymitis, and other 
diseases to testicular tumors was investigated, but valid associations could not 
be deduced. Other malignant lesions were found in only 2 patients (table 5). 
Familial carcinomatous traits were not revealed in the histories of our patients, 
and only 1 instance of cryptorchism in a relative was disclosed. 


Table 4. Cryplorchism 



NUMBE* 

PATIENTS 

PE* CENT 
TOTAL SERIES 


8 

10.0 

Bilateral cryptorchism with unilateral tumor (1 patient had : 

2 

2.5 



Total. 

10 

12.5 
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Table 5. Possible predisposing factors 



NUMBEE PATUNTS 

Local inflammatory lesions, total. 

22 

5 

2 

2 

1 

5 

3 

2 

12 

10 

2 

5 

5 

4 

2 

2 

1 

1 

Mumps orchitis (20 patients had history of mumps without 
orchitis). 

Ipsilateral. 

Contralateral. 

Bilateral. 

Epididymitis:. 

Ipsilateral. 

Lateralization (?). 

Urethritis:. 

Gonorrheal. 

Nonspecific. 

Local noninflammatory lesions, total. 

Hydrocele, ipsilateral. 

Syphilis. 

Tuberculosis, pulmonary and rectal. 

Malignant lesions:. 

Fibrosarcoma, wrist. 

Lymphosarcoma, axilla. 


Total. 

35 



COMPLAINTS 

The intervals between onset of symptoms and examination and between 
symptoms and surgical intervention are given in table 6. The shortest lapse 
between symptoms and examination was 2 days and the longest 13 years, while 
the average in 75 patients was almost ten months. The shortest period between 
onset of symptoms and operation was ten days and the longest thirteen years; the 
average in 74 patients was eleven and a half months. Such “averages” are not, 
in themselves, particularly significant, but in 74 patients the individual periods 
of delay between examination and surgical intervention totalled one hundred and 
eleven months—or about a month and a half to each case. 

Surprisingly, in 16 patients (20 per cent) the initial complaint was not referable 
to the testis or to the scrotum (table 7). A painful nodule or swelling of the testis 


Table 6. Delay in examinations and operations 


Interval between onset of symptoms and examination: 



Shortest period. 

.. 2 days 


Longest period. 

Average in 75 patients (not known in 5). 

.. 13 years 

... 9.9 months 

Interval between onset of symptoms and operation: 



Shortest period. 

. 10 days 


Longest period. 

Average in 74 patients (not known in 6). 

. 13 years 

11.5 months 

Average interval between examination and operation.. 


., 1.6 months 
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Table 7. Initial complaints 



| NTJMBEE PATIENTS 



64 


52 


12 



15 


8 


1 



1 



1 



1 



I 



1 



i 



1 



Total. 

80 



was present in 12 (15 per cent). In S (10 per cent) there was an abdominal 
mass. 

One patient complained of an abdominal mnss of 4 months’ duration. Sixteen 
months previously biopsy of an axillary node had been reported ns lymphosar¬ 
coma. Apparent regression followed radiation therapy. On admission to this 
hospital, in addition to the abdominal mass, he was found to have a hard, nodular 
left testis and roentgenologic evidence of hilar adenopathy. Diagnosis of abdom¬ 
inal lymphosarcoma with metastases to the chest and testis was entered; how¬ 
ever, biopsy of the testis was reported as “seminoma.” The patient died in a 
month. All organs and nodes were seats of seminomatous processes, there being 
no evidence of lymphosarcoma. Nevertheless, review of the initial axillary node 
biopsy by our pathologists corroborated the original diagnosis of lymphosarcoma. 

DIAGNOSIS 

Physical examination. Every physician should be aware of certain diagnostic 
features of testicular tumor, since percentage of cure is as closely related to early 
diagnosis as to proper treatment. 

Physical examination of every patient, whether normal or ill, should include 
careful inspection of the genitalia. A hard, heavy, nontender, nontransilluminat- 
ing, unilateral scrotal mass of any size in a young adult is presumptive evidence 
of a neoplasm, although the older age groups are not exempt. Vague abdominal 
symptoms, or abdominal or cervical masses in a young man may point to a 
testicular tumor. Symptoms of obstruction of the upper urinary tract, particu¬ 
larly if unilateral, may stem from a tumor of the testis. The presence of hydrocele 
m a young male patient should arouse one’s suspicions as to possible associated 
neoplasia. Gray and his co-workers at the Mayo Clinie reported this lesion in 8.7 
per cent of their series of tumors of the testis. Seven per cent of our patients had 
hydrocele. 
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Table 8. Clinical corroboration of hormonal assays in 80 -patients 



NUMBER 

TESTS 

TESTS 
CONFIRMED 
CLINICALLY 
(PER CENT) 

Prolan A. 

31 

75 

Friedman or Aschheim-Zondek. 

36 

80 

Pregnandiol. 

23 

70 


Average clinical corroboration. 

75 


Gynecomastia may be caused by feminizing tumors and chorio-epithelioma. 
However, of our 7 patients with ipsilateral and bilateral symptoms referable to 
the breast or nipple, only 2 had associated chorio-epithelioma. 

Melicow described the sign of the vas as a helpful differential diagnostic point 
during the physical examination. When inflammatory lesions are present in the 
scrotum, the vas becomes considerably thickened and irregular; in neoplasm it 
tends to remain uninvolved. 

When either the cause or the character of a scrotal mass is in doubt, we believe 
that surgical exploration is mandatory—to determine definitely whether a tumor 
is present. 

Isotopes. Roswit and his colleagues commented on their experience with radio¬ 
active phosphorus (P 32 ) in the diagnosis of testicular tumors. Our isotope 
laboratory group is investigating this method of diagnosis. We are hopeful that 
other radioactive substances may be used with more success. 

Gonadotrophins. All evidence, both experimental and clinical, indicates that 
chorionic gonadotrophin is elaborated by chorionic tissue and that embryonic 
tissues per se do not produce it; furthermore, no other tissues are known to pro¬ 
duce this hormone. Chorionic gonadotrophin, when present in the urine of a 
patient with a testicular tumor, is identical with that found in the urine of 
pregnant women. In testicular choriocarcinoma the hormone is produced by the 
trophoblastic tissue of the tumor. 

Our results of hormonal assays are encouraging, as shown in table 8. In nearly 
equal series of tests on all types of tumors the results proved to be 75 per cent 
correct, as corroborated by all but postmortem observations. When we added to 
clinical data the facts secured by detailed postmortem studies in 15 cases, the 

Table 9. Postmortem corroboration of hormonal assays and seroflocculation tests in 16 patients 



NUMBER 

TESTS 

1 

POSTMORTEM 
CONFIRMATION 
OF TESTS 
(per cent) 


mmm 

SO 



80 



88 



90 


HHhhRHI 


Average postmortem corroboration. 

84.5 
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Table 10. Roentgenologic evidence of melaslases 



WUVBtfc fATTXKTS 


23 

5 

11 

G 

1 

0 

16 

9 

7 

1 

1 

4 

3 





Osseous (roentgenograms of spine were negative in 1 case in 






Deflection of ureter: 

Contralateral. 


Total.j 39 


Table 11. Diagnoses on admission 



NTJMTIEI PAT«KTS 



GO 



48 

Inflammatory lesions. 


6 


1 


1 



1 



1 


Tuberculosis of testis (?). 

2 


Noninflammatory lesions. 


6 

Hydrocele. 

4 

Spermatocele.;. 

i 



1 

Abdominal. 


3 

Abdominal tumor, unspecified-. 


1 

Acute appendicitis.; 


1 

Hepatitis. ; 


1 

4 

Other. 


Hodgkin’s disease or thyroid adenoma. 


1 

Carcinoma of thyroid. 

' 

1 

Pyonephrosis, left. 


1 

Secondary anemia... 


1 

Not recorded. 


13 



Total. 
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Table 12. Extrascrotal masses on admission 



NUMBER PATIENTS 

Supraclavicular (ipsilateral). 

2 


Abdominal. 

15 

1 


Inguinal (ipsilateral). 



62 




Total. 

80 



Table 13. Preoperative diagnoses 



NUMBER PATIENTS 

Testicular. 


60 

Testicular tumor. 

53 

Scrotal mass, left. 

1 


Epididymitis and orchitis. 

I 


Orchitis, acute, nonvenereal. 

1 


Tuberculosis, scrotal. 

1 


Hydrocele. 

1 


Spermatocele. 

1 


Torsion of testis. 

1 


Extratesticular. 


5 

Hodgkin’s disease. 

1 


Metastatic carcinoma, abdomen. 

1 


Acute appendicitis. 

1 


Pyonephrosis. 

1 


Hernia, inguinal, and hydrocele. 

1 


Not recorded. 


15 



Total. 

80 



percentage of corroboration of the hormonal assays arose to 85 per cent (table 9). 
Therefore, we are continuing to employ biochemical assays in our study of tes¬ 
ticular neoplasms. Hall reported the value of a seroflocculation reaction in cancer. 
It was positive in 90 per cent of our group of testicular tumors. This test may be 
a means of diagnosing occult lesions in the testes. We are continuing its use in 
our present series of patients treated by more radical surgical intervention. 

Pyelo-ureterograms disclosed hydronephrosis in 9 cases; 7 ipsilateral, 1 con¬ 
tralateral and 1 bilateral. Deflection of the ureter occurred on the same side in 
4 instances and on the opposite side in 3 (table 10). 

Roentgenologic bone surveys for metastases were not of diagnostic significance 
in this series; at postmortem examination 9 instances of bony involvement were 


Table 14. Agreement of clinical, operative gross and pathologic diagnoses 



AGREED 

disagreed 


41 

12 


61 

7 


48 

4 


---- 
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Table 15. Method of orchiectomy and where performed 


Method of Orchiectomy: 

High inguinal. 

Low inguinal. 

High scrotal. 

Scrotal (Secondary resection of cord for suspected tumor—not found—done in 2 


cases). 32 

Abdominal exploration. 4 

Abdominal. 1 

Biopsy of testis. 1 

None. 1 

Total. SO 

Where Performed: 

Wadsworth General Medical and Surgical Hospital, Los Angeles. 41 

Elsewhere. 39 

Total. 80 


observed. Surprisingly, in only 48 cases (CO per cent) was “testicular tumor” 
diagnosed on admission. Furthermore, in 21 cases (26 per cent) the admission 
diagnosis was not related primarily to the testis (table 11). 

Metastasis to other organs and tissues may reveal the existence of a tumor of 
the testis before the local condition is even suspected. In some cases, even after 
positive biopsy of an extratesticular mass, careful palpation of the genitalia fails 
to disclose a lesion. If the mass is unilateral, exploration and even partial bivalv¬ 
ing of the testis is definitely indicated to establish the diagnosis. In a patient in 
whom this was not done, autopsy revealed a minute tumor of the testis on the 
ipsilateral side of a retroperitoneal mass. 

Extrascrotal masses (table 12) that eventually were determined to be metas- 
tases from the testicular lesion were recorded on admission in 18 patients (22.5 
per cent). During physical examination of these men the attention of the examiner 
may well have been diverted from the local focus of the disease. 

Preoperative diagnoses. Testicular tumor was the preoperative diagnosis in only 
53 of the 80 cases (66 per cent) (table 13). The urgent necessity for surgical 
exploration of scrotal masses is thus emphasized. A comparison of clinical, 
operative gross, and pathologic diagnoses is given in table 14. 


TREATMENT 

During the last year and a half we have used relatively more extensive surgical 
therapy for malignant tumors of the testis. In the present communication we 
evaluate the results of less radical treatment—orchiectomy and radiation—em¬ 
ployed during the five-year period 1946 to 1950. 

In 39 instances orchiectomy was done through an inguinal incision, the method 
of choice on our service (table 15). The entire cord, up to the internal ring, was 
removed; this approach involves minimal handling of the testis until occlusion of 
the vascular pedicle and lymph channels is accomplished. 
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Table 16. Roentgenologic therapy 



AVERAGE INCLUSIVE 
PERIOD (MONTHS) 

AVERAGE TOTAL 
CUTANEOUS DOSAGE (r) 

Seminoma. 

12.1 

11,695+ 

Seminoma and embryonal carcinoma. 

13.0 

16,811 

Seminoma and teratoma. 

2.0 

13,000 

Embryonal carcinoma. 

4.0 

11,345+ 

Teratocarcinoma. 

5.7 

12,329+ 

Teratocarcinoma and chorio-epithelioma. 

2.0 

10,664 

Reticulum cell sarcoma. 

3.0 

4,840 

Leiomyosarcoma. 

3.0 

7,140 

Lymphosarcoma. 

24.0 

12,200 

Average (exclusive of sarcoma). 

6.5 

12,320 


At the time of operation 13 patients had blood vessel or lymphatic extension 
up the cord; thus, nearly a third of these testes demonstated presumptive evi¬ 
dence of metastases or definite extension. The interval between onset of symp¬ 
toms and definitive therapy in these 13 cases was approximately one year. In 
most instances the patient was responsible for the delay; in others the physician 
had procrastinated. The necessity for careful examination, prompt diagnosis, and 
rapid execution of treatment in suspicious cases, therefore, cannot be overstressed. 

The average inclusive period of radiation therapy, exclusive of sarcoma, was 
about six and a half months. The total average cutaneous dosage, again exclusive 
of sarcoma, was approximately 12,000 r. (table 16). 

RESULTS 

It is possible to evaluate five or ten-year survivals in only a portion of the 
series, since insufficient time has elapsed in some patients. Complete data will 
not be available until the end of 1955 when the five-year interval will have 
elapsed for the last patients in the series. 

At the time of preparing this report (April 1953), 48 of the 80 patients were 
living and 29 had died—a mortality of 36 per cent; 3 patients were definitely 
lost to follow-up. 

Table 17 presents the average survival time of the 48 living patients, classified 
as to the type of tumor. The average interval since operation is 47.8 months. The 
longest survivals are in the seminoma group, with 3 ten-year survivals and 9 
five-year. The embryonal carcinoma and teratocarcinoma groups each have 2 
five-year survivals to their credit. 

In table 18 are presented survival periods of the 29 patients who have died. 
Here again those with seminoma survived longer periods, the longest being 44 
months and the average 15 months. 

Of significance is the fact that in the living patients the lapse between onset of 
symptoms and surgical intervention averaged 6 months whereas this period in 
the group who have died averaged nearly eleven months a contrast that again 
points to the urgent need for early diagnosis and prompt treatment. 
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Table 17. Intervals since operation in patients tr ho are living 



mim PATIENTS 

AVERACE survival 


28 

7 years, 4 months 


11 

3 years, 6 months 

Embryonal carcinoma and Choriocpithcli- 

1 

2 years, G months 


7 

3 years, 8 months 


1 

3 years 




48 

3 years, 11.8 months 


Table IS. Postoperative survival of patients teho hare died 



number patients 

AVERAGE SURVIVAL 


0 

1 year, 9 months 


10 

11 months 

Embryonal carcinoma and Chorioepitbcli* 

2 

8 months 


7 j 

1 3 ’enr, 1 month 

1 year, 2 months 

Tcratocarcinoma and Choriocpithelioma.,. . 

1 

2 


i 

2 years 



29 

1 year, 3 months 


Table 19. Metastases recorded at 10 postmortem examinations 



NUMBER PATIENTS 

NUMBER ORGANS 
INVOLVED 

Seminoma. 

5 

29 

Embryonal carcinoma. 

5 

17 

Embryonal carcinoma and Choriocpithelioma. 

3 

19 

Tcratocarcinoma. 

3 

11 

Tcratocarcinoma and Choriocpithelioma. 

2 

8 

Lymphosarcoma. 

1 

7 


In 19 of the 29 fatalities postmortem examination was done (table 19). The 
regional nodes were involved unilaterally in 2 cases and bilaterally in 15. Other 
organs involved, in order of frequency, were liver, lungs, vertebrae, pancreas, 
kidney, adrenals, cerebrum and stomach. 

It was considered, heretofore, that seminomas metastasize late and that 
metastases occur in lymph nodes predominantly and in other organs rarely. In 
this series, however, although in only 5 of the 19 autopsies was a seminoma the 
primary tumor, the average number of organs involved in metastatic spread from 
seminoma was greater than was determined in the other testicular tumors. 
Curiously, seminomatous metastates to the cerebrum or cerebellum were not 
found, despite the widespread involvement of other anatomic sites. In all other 
types of teratoid tumors numerous metastases were noted in the contents of the 
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BILATERAL CONCOMITANT SEMINOMA 


A. I. DODSON and J. W. HOOPER, JR. 

From, the Department of Urology of the Medical College of Virginia, Richmond, Va. 

Concomitant malignant testicular tumors in normally placed testicles are rare. 
There is not a case in the Tumor Registry of the Army Institute of Pathology at 
Washington, D. C. Hamilton and Gilbert 1 analyzed 7,000 case records of testic¬ 
ular tumors and found 134 cases in which each testicle was involved in cancer at 
some time. These cases were not of simultaneous involvement and frequently 
months and years elapsed between involvement of the remaining testicle after 
removal of the other, thus not ruling out metastasis. In 1949, Hotchkiss and 
Laury 2 in reviewing the medical literature to the year 1805 were able to find only 
21 cases and reported one of their own. Since this review one additional case* has 
been added which, with the case to be reported, brings the total number of cases 
to twenty-four. If an analysis of the cases of concomitant involvement of the 
testicles by malignant tumor is further studied it is found that of the 23 cases 
reported only twelve fall into the classification of primary testicular malignancy 
as described by Moore or interstitial cell tumor with the remaining cases being of 
lymphoid or sarcomatous origin. Of the twelve patients with primary testicular 
tumors six are of embryonal carcinoma, 4 - B - 6 - 7 - 8 * 9 two of encephaloid tumor, 10 - 11 
type indiscernible, two of interstitial cell tumor, 3 - 12 one of carcinomatous 
teratoma, 13 and one of adenocarcinoma. 14 The case to be reported brings the total 
number of bilateral primary testicular tumors in normally placed testicles to 
thirteen. 

This is the first case of bilateral seminoma arising concomitantly in normally 
placed testicles. The patient is living 32 months following treatment with no 
evidence of disease, which is unusual. He maintains normal libido in the absence 
of both testicles. Emphasis should be placed on earlier diagnosis of testicular 
malignancy by considering any mass adjacent to the testicles malignant until 
proved otherwise. In this case five physicians examined the patient and not one 
suspected malignancy. 


CASE REPORT 

J. C. D., a 40 year old white male railroad conductor, was admitted to the 
Medical College of Virginia Hospital on July 17, 1950, with a chief complaint of 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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Fia. 1 


swollen testicles” for 0 months. Six months prior to admission the patient was 
seen by a local physician for swelling of the left testicle and at this time swelling 
at the base of both testicles was detected with hardness and induration. lie gave 
no history of gonorrhea, stricture, or prostatism and had no urinary sjmptoms. 
The patient had had no chills and no fever with no weight loss, and thcic was 
nothing in the history to suggest tuberculosis. The patient was given penicillin 
t erapy and sitz baths periodically with no improvement, and because the testic¬ 
ular swelling increased with more hardening but little pain he was admitted to 
this hospital. 

Laboratory examinations revealed nonprotein nitrogen 28, hemoglobin 14, with 
4,800,000 red blood cells and a white count of 7,300 with a normal differential, 
the urine was normal, the Wasseimann test negative, and a chest film was within 
normal limits. 

Physical examination levealed a well-developed, well-nourished man lying 
comfortably in bed not appearing acutely nor chronically ill. The temperature 
was 98 4, pulse 82, respirations 20, and blood pressure 120/80. The positive 
physical findings were limited to the genitalia. Both testicles felt normal except 
m the region of the power pole, which was poorly defined and could not be dis- 
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tinguished from the head of the epididymis which was felt to be thickened on 
both sides. Both vasa felt normal. The preoperative diagnosis was bilateral 
chronic epididymitis and the patient scheduled for bilateral epididymectomy. 

The testicles were exposed through curved incisions beginning on either side 
at the external ring and extending down, into the scrotum. The testicles revealed 
a whitish, rounded, firm lesion at either lower pole with fibrosis of the adjacent 
epididymis. Neither testicle was grossly enlarged. A frozen section was done on 
each testicle and the diagnosis was seminoma. Following this, bilateral orchiec- 
tomjr was carried out by ligating each spermatic cord and adjacent structures in 
turn high in the inguinal canal. The wounds were closed in layers. 

Pathological report: Grossty the right testicle measured 4 bj^ 4 by 1J4 cm. and 
the left by 3jA by 13^ cm. Both testicles at the lower pole adjacent to the 
epididjunis showed a grayish white tumor measuring 1 lyy 1 by 1% cm. and 
displacing the testicular tissue. The epididymides showed some thickening 
bilaterally. 

Microscopic and histological appearance revealed an identical picture in 
sections of the right and left testes (fig. 1, A and B). This comprised a tumor 
made up of polyhydral and rounded cells of uniform arrangement (fig. 1, C and 
D). Formations of alveolar configurations separated by collagenous stroma were 
seen. No acini were evident. There was slight variability in the size of the cells. 
For the most part, the cell borders were distinct and delineated abundant cyto¬ 
plasm with clear or faintly granular cytoplasm. In some of the tumor cells the 
cytoplasm had a reticular appearance. The nuclei were distinctive, being uniform, 
round or oval, and centrally placed. Tumor giant cell formations were rarely seen. 
In the typical neoplastic cell the nuclear chromatin filaments or granules were 
evenly dispersed and varied somewhat in amount from one cell to the other. 
The majority of the cells contained one prominent nucleolus but two or three 
such structures were frequent. Pathological or heterotype mitoses were abundant. 
Practically all of the cells were hyperchromatic. 

The stroma in section from both testes was abundant, consisting of dense 
bands of collagen and reticulum embedded in which were numerous lymphocytes 
or lymphoid cells. Occasionally lymphoid follicles with germinal centers were 
obvious. Plasma cells and eosinophilic granulocytes also contributed to the 
stromal cellular content. 

No multinucleated giant cells of the foreign body types were seen. “Epithelioid” 
cells were absent. The vascularity appeared to be confined to the capillaries 
running in the connective tissue stromal bands. 

The seminiferous tubules adjacent to the tumor mass showed some atrophy. 
At a distance, however, they were preserved and revealed active spermatogenesis. 
Atrophic tubules were seen here and there within the tumor. The epididymides 
appeared free of involvement. Diagnosis: Seminoma of the testes, bilateral 
(Gordon R. Hennigar, M.D.). 

Postoperatively the patient received an average of 2000 roentgens to the 
lumbosacral area, the aortic nodes, and the mediastinum up to and including 
cervical seven. This was delivered through multiple ports 10 by 20 cm. in size 
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st a 50 cm. distance Using 200 K.V., 20 millinrapcrcs and ]A cm. of copper over a 
period of 20 days. When last heard from, 32 months following completion of 
treatment, the patient was living and well until no evidence of tumor and main¬ 
taining normal libido. 


SUMMARY 

The first recorded case of bilateral seminoma is presented which occurred 
concomitantly in both testicles. Following bilateral orchiectomy and x-ray 
therapy the patient is living and well 32 months with no evidence of disease 
and no impairment in potency. The importance of considering all masses in the 
scrotum, particularly those adjacent to the testicle, as malignant until proved 
otherwise is emphasized. 

409 Medical Arts Bldg., Richmond ID, Va. 
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THE USE OF SOLUSPONGE IN PROSTATIC SURGERY 


JOHN N. ROBINSON 


From the Squier Urological Clinic, Presbyterian Hospital and College of Physicians, 

New York, N.Y. 


Even with the advances in the development of new absorbable hemostatic ma¬ 
terials the control of bleeding after removal of the prostate is not always wholly 
successful. 

“Solusponge is a physical modification of pure starch, possessing exceptionally 
high and innate hemostatic properties. These properties are due to the innumer¬ 
able cell-like spaces which expose a great surface area to the shed blood, and also 
to the breakdown of sugar products which are released in high concentration on 
its surface. Such concentrated sugar solutions cause agglutination of red corpus¬ 
cles and facilitate the clotting action”. 1 

The use of Solusponge in Urology was first described by Ritter who carefully 
studied both the hemostatic and absorptive properties. 2 

The methods of using it and its effect on postoperative care will be discussed. 
Solusponge comes unsterilized in rectangular strips measuring 2 by 2 by 8 mm. 
and in two sizes of cones which can be sterilized by autoclaving. Any of the anti¬ 
biotics or liquid hemostats can be used to impregnate the starch before use. 

Our best results were obtained by using one of the following methods. After 
the prostate has been removed and the arterial bleeding controlled and the pros¬ 
tatic capsule contracted, then the rectangular strips are packed so as to com¬ 
pletely fill the prostatic bed. These dry strips are placed in the bed and firmly held 
in place for one minute with pressure. If a Foley catheter is used the strips are 
used in a similar manner with one strip on each side around the catheter. The 
balloon is then blown up and pulled down compressing the sponges in the pros¬ 
tatic cavity. It is held in place by traction on the catheter to the leg for 3 to 4 
hours. 

A careful study of 75 cases in which Solusponge was used shows in general very 
few differences as compared with other hemostatic agents. 

Two cases had mild secondary hemorrhages controlled by transfusions. The 
sponge had apparently been ejected into the bladder when the pressure had been 
relieved. 

Two other cases passed small gelatinous pieces of tissue for 8 to 13 days after 
operation. They were washed out of the bladder by irrigation through a catheter 
but in no instances were calculi found or was operation for removal necessary. 
Analysis of these tissues showed no evidence of starch granules and to date no 
cause has been found for their production. 

A comparison with other methods of controlling bleeding shows equally good 
hemostasis and there is no difference in the number of type of spasms occurring 
in convalescence. Wound closure is not hastened. Severe postoperative hemor¬ 
rhage has not occurred in this series. 

In summary, Solusponge is a useful hemostatic agent in prostatic surgery. It 
is easy to handle and is an effective agent in control of bleeding. Its suitability 
for impregnation with antibiotics may be of value. 


180 Fort Washington Ave., New York 82, N. Y. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-;8,_ 1953. 
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RETROPUBIC PROSTATECTOMY WITH DIVERTICULECTOMY AS A 
ONE STAGE PROCEDURE 

H. VERRILL FINDLAY and P. PAUL RIPARETTI 

Diverticulum of the bladder is a reasonably common urological lesion, but has 
been discussed very little in the recent literature. Sengcr reported 88 diverticuln 
in 12,000 urological patients, or a ratio of one for every 13G admissions to his 
clinic. There were thirteen males for every female. Bums states that "diverticu¬ 
lum of the urinary bladder is a complication of clinical importance in about 
6 per cent of cases of obstruction at the bladder neck.” Because we have combined 
the operations of divcrticulectomy and retropubic prostatectomy as a single 
procedure, we believe a presentation of our experience is justified. 

A diverticulum is a herniation of the bladder mucosa through the muscular 
wall of the bladder producing a sac which is lined with mucosa and covered with 
few or no strands of muscle. The usual site of the orifice is in the base of the 
bladder close to one of the ureteral openings. At this point the bladder muscula¬ 
ture is supposedly weakened by the insertion of muscular fibres of the ureteral 
wall into those of the bladder. Most diverticula are associated with some type of 
bladder neck obstruction and occur chiefly in males of the prostatic age. 

The condition was first reported in 1700 by Bartholin, who found at autopsy a 
diverticulum of the bladder in a huge scrotal hernia. Morgagni, in 1730 postulated 
that diverticula of the bladder were caused by bladder neck obstruction which 
he presumed to be due to enlargement of the prostate. 

In 1895 Pean performed the first successful divcrticulectomy, and in 1919 
Hinman collected 205 cases from the literature, adding 20 of his own. Judd and 
Scholl, in 1924, reported 87 surgical cases from the Mayo Clinic, with a 7 per cent 
mortality. They advised the two-stage procedure, doing the divcrticulectomy 
first and establishing bladder drainage, followed by the prostatectomy as a 
secondary procedure. In 1928 Lowsley and Guiterrez reported some 39 cases, 40 
per cent of which were not subjected to operation. The symptoms were usually 
those of urinary infection associated with bladder neck obstruction. Decs de¬ 
scribed 95 cases from the Johns Hopkins Hospital in 1940, of whom 78 had 
demonstrable bladder neck obstruction. He used preliminary suprapubic drain¬ 
age, even for as long as 40 days. The mortality from diverticulectomy was 10 
per cent. The same year Thompson reported 96 patients with the condition from 
the Mayo Clinic, on whom he had done transurethral resection without attacking 
the diverticulum. Eighty-eight of them had small prostates, an average of 18 
grams of tissue being removed. 

Barnes, in 1939, gave his experience with marsupialization of a diverticulum 
which was so adherent that it could not safely be entirely removed. The tech¬ 
nique has been reported more recently by others who have used various 
cauterizing agents to destroy the mucosal lining of the sac. 

Couvelaire, in 1948, reported having done a diverticulectomy and a retropubic 
prostatectomy as a combined procedure. From a 66 year old man with 420 cc of 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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residual urine he removed a prostate weighing 62 gm. The patient made an 
uneventful recovery with, however, 19 days of postoperative hospitalization. 

Diverticulum of the bladder may be suspected in any patient who has a large 
residual urine, especially a man in the '‘prostatic age group.” The typical patient 
will have the symptoms of prostatism, usually with an infected residual urine. 
Occasionally on physical examination the bladder or diverticulum may be suffi¬ 
ciently distended to be palpable suprapubically. The prostate may be a large 
adenoma, but is frequently of the small fibrous type. Pyuria or hematuria may be 
found, and bladder stones or tumor may be associated. The diagnosis is made 
from the histoiy and physical findings, cystoscopy, and cystogram. 

Treatment is dictated largely by the severity of the symptoms and findings. 
Many patients with only a small diverticulum, a minimal residual urine, and 
mild symptoms may best be treated conservatively by controlling their urinary 
infection. With a small type of fibrous obstructing prostate and a relatively small 
diverticulum, a transurethral resection of the gland will relieve the obstruction 
and allow the diverticulum to drain adequately so that the infection can be 
easily controlled. If the sac remains large a diverticulectomy is required. In the 
individual with a large diverticulum, a chronically infected residual urine, and 
a large prostate, some type of open operation is usually necessary to secure real 
relief. Often in the past these patients have required prolonged suprapubic drain¬ 
age to control their infection and make them satisfactory surgical risks. As a rule 
the diverticulectomy was done at the time the drainage was instituted and the 
prostatectomy left for the second session. 

Diverticulectomy and retropubic prostatectomy as a combined procedure 
has been recently done by us on three patients without mortality. The results 
have been most satisfactoiy and the duration of hospitalization, with its at¬ 
tendant expense, has been materially shortened. 

The surgical technique is not particularly complicated, with some variations 
to meet the individual problem. The patient is placed in a modified Trendelenburg 
position and the bladder filled sufficiently to distend the diverticulum. The 
amount of fluid necessary is estimated from the previous study of the residual 
urine and from the cystogram. A midline suprapubic incision is made, and the 
bladder and diverticulum exposed. With the diverticulum still distended its dis¬ 
section from the surrounding tissue is relatively easy until one reaches the region 
of the neck, which may be deep in the pelvis. At this point it may be necessary 
to empty the bladder in order to have space in the pelvis to work. Traction is 
then applied to the diverticulum and the neck and attachment to the bladder are 
dissected free and exposed. The diverticulum is excised close to the bladder 
orifice and the bladder mucosa is examined through this opening. A layer of 00 
chromic catgut is used to invert the bladder mucosa, and a second layer of 0 
chromic to close the muscular defect at the orifice. Hemorrhage is usually very 
slight if most of the dissection is done with the finger in separating the diverticu¬ 
lum from the surrounding tissue. This procedure is entirely extravesical. 

The diverticulum having been removed and the bladder closed, the retropubic 
prostatectomy is done by the technique described by Millin, Bacon, and others. 
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We are careful to remove an adequate wedge of tissue from the floor of the bladder 
neck. After bleeding is controlled a 24F Foley catheter is inserted through the 
urethra into the bladder and distended with GO cc of fluid. The incision in the 
prostatic capsule is then closed with intemipted sutures of No. 0 chromic. The 
catheter is irrigated to be sure that it is not obstructed and draining freely. Cig¬ 
arette drains are placed to the region of the neck of the diverticulum and to 
the retropubic space. The rectus sheath and the skin arc closed separately. At 
least one transfusion is given during the procedure. 

Postoperatively all the patients have done well. They are given adequate 
fluids, sedation, and antibiotics. We are inclined to leave the catheter in place 
for as long as 12 days. The suprapubic drains are removed on the fourth day if 
there is no evidence of leakage or infection. On removal of the Foley catheter all 
the patients have voided freely with good control and no residual urine of con¬ 
sequence. Follow-up cystograms have shown uniformly satisfactory results. 


CASE REPORTS 


Case 1. A 64 year old man was first seen on June 22, 1951 complaining of 
hesitancy, straining, small stream, and nocturia, which had been present for 
over a year. He was a small thin man, and did not appear acutely ill nor uncom¬ 
fortable. The prostate was graded 2 plus, elastic and adenomatous in texture. lie 
voided slowly and was found to hnvc 350 cc of clear residual urine. Urological 
study was recommended. He did not return until G weeks later when he had a 
rather severe hematuria of several hours duration. He now had an apparently 
distended bladder from which a large amount of urine and clots were evacuated. 
He was sent to the hospital with a Foley catheter in place. 

Urograms revealed a normal upper urinary tract, but the cystogrnra showed 
two large bladder diverticula which looked like the ears of a caricature in the 


Sunday comics. Cystoscopy showed coarse bladder trabeculation, moderate 
intraurethral intrusion of the lateral lobes of the prostate, and a diverticulum 
opening just lateral to each ureteral orifice. Blood studies were normal, and his 
internist felt that he was an excellent operative risk. 

The operation was done on August 8, 1951. The procedure as outlined was 
followed except that both diverticula were dissected free before either was opened. 
The prostatectomy was somewhat difficult because the gland was relatively 
small and rather adherent. His convalescence was uneventful and he was dis¬ 


charged from the hospital on the fourteenth postoperative day. The pathologist 
reported nodular hyperplasia of the prostate weighing 24 gm. 

Cystograms made on January 2, 1952, some 5 months later, showed that 
he had no defect in the bladder and excellent emptying. The urine was clear. 

Case 2. A 67 year old white man came into the office with a Foley retention 
catheter in place. He had suffered a complete urinary retention three days before, 
and three quarts of urine” had been removed elsewhere. He was an alert in¬ 


telligent man, and appeared to be quite comfortable. He said that several months 
previously he had been on a long automobile ride and had retained the urine 
until he was quite uncomfortable. At this point the car went over a sudden hard 
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bump and he had a very severe pain in his pelvis, followed by relief from his 
intense desire to void. However, following this episode he had no increase in the 
symptoms of prostatism from which he.had suffered for several years. For a week 
prior to the present retention the symptoms had been increased and he had been 
voiding more frequently than usual. There had been no hematuria nor pyuria, 
and this was his first experience with urinary retention. 

Rectal examination showed an enlarged adenomatous prostate which was 
graded 3 plus. Excretory urograms revealed a medial deviation of the lower right 
ureter as though it were displaced by some mass in the pelvis. Cystograms showed 
a large diverticulum on the right side which was obviously pushing the ureter 
out of its normal alignment. Cystoscopy was done and marked trabeculation of 
the bladder and a big trilobar hypertrophy of the prostate were found. Near the 
right ureteral orifice there was the opening of a large diverticulum. The blood 
count and chemistry were normal, and his physician felt that his general condi¬ 
tion was good except for slight myocardial damage. 

The combined operation was done a few days later. It was not particularly 
difficult, though he was a rather obese man. When the lowermost portion of the 
diverticulum was being dissected the ureter was seen and carefully freed without 
any damage. The mouth of the diverticulum was closed. The retropubic pros¬ 
tatectomy was easily done, though there was rather more bleeding than usual. 
He left the hospital on the eleventh postoperative day, voiding a good stream and 
with excellent control. The pathological report was benign adenomatous hy¬ 
pertrophy of the prostate, and the specimen weighed 61 gm. 

Six months later this patient’s cystogram showed no diverticulum and there 
was no residual urine. The urine was grossly clear and the result considered most 
satisfactory. 

Case 3. A 64 year old man was first seen in the hospital some 13 days after the 
surgical repair of a left inguinal hernia. After his operation he had developed an 
acute urinary retention and was wearing a Foley catheter. He also had a sub¬ 
siding left epididymitis which increased his disability. He admitted symptoms of 
prostatism for the last 3 years,but no previous urinary retention. Rectal examina¬ 
tion revealed a rather broad flat adenomatous prostate, graded about 3 plus. 

Cystoscopy a week later demonstrated a considerable degree of coarse trabecu¬ 
lation of the bladder, a trilobar intravesical intrusion of the prostate, and the 
mouth of a diverticulum lateral to the left ureteral orifice. Excretory urograms 
showed a normal upper urinary tract and the cystogram outlined a large di¬ 
verticulum on the left side of the bladder. His blood findings and blood chemistry 
were normal. 

The operation was performed a few days later. The diverticulum was easily 
separated and the opening closed easily. The retropubic prostatectomy presented 
no unusual problem. His postoperative course was a little prolonged on account 
of his preceding troubles and also because he was a bachelor living in another city. 
He remained 30 days in the hospital on this account, though his surgical condition 
would have permitted his discharge on the sixteenth day. The pathologist re¬ 
ported a benign adenomatous prostate weighing 50 gm. 
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Follow-up cystogram was made 5 months after the operation and revealed no 
diverticulum and no residual urine. Since he had a good stream and excellent 
control we considered the result entirely satisfactory. 

SUMMARY 

Diverticulum of the bladder must be suspected in any patient with a largo 
residual urine and with symptoms of bladder neck obstruction. If suspected, tko 
diagnosis is easy and definite. Treatment may be nonoperativc if the sac is small, 
the residual slight, the urine clear, and there arc no obstructive symptoms. 
Transurethral resection will relieve many patients with small prostates and small 
diverticula. Patients with large glands and large sacs are best treated by di- 
verticulectomy and open prostatectomy. 

We present our experience with 3 patients upon whom we have combined 
diverticulectomy and retropubic prostatectomy as a one-stage procedure. There 
was no mortality, the hospital expense was reduced by the shortened convales¬ 
cence, and the postoperative results have been most gratifying. 

Santa Barbara, Calif. 
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RETROPUBIC PROSTATECTOMY: A REVIEW OF 678 PATIENTS 

ROBERT LICH, JR. 

From the Section on Urology, University of Louisville School of Medicine, Louisville, Ky. 

This is a survey of 678 patients having undergone retropubic prostatectomy 
during the 6-year period from 1947 to 1953. The discussion will neither set forth 
the method nor extol the merits of this procedure. However, to provide a more 
comprehensive perspective of the status of retropubic prostatectomy I have in¬ 
cluded a comparable number of cases from both the domestic and foreign lit¬ 
erature. 

In this group of 678 retropubic prostatectomies there is included 171 patients 
operated upon by the resident staff of the Louisville General Hospital. All other 
patients were private patients upon whom the surgery was performed by the late 
Dr. Owsley Grant, Dr. Joseph E. Maurer and the author. 

This series of retropubic prostatectomies includes a 22 month period during 
which other types of prostatectomy were seldom done. Actually this program was 
stimulated by correspondence between Dr. Owsley Grant and Mr. Terence Mil- 
lin. Dr. Grant was anxious to substantiate our contention of perineal superiority 
and at the same time demonstrate the limitations of Mr. Millin’s procedure. 
Following this initial series of retropubic prostatectomies we resumed our previ¬ 
ous practice of employing open prostatectomy only in medium to large prostatic 
adenoma (in excess of an estimated 60 gm.) (fig. 1). 

The following topics have been chosen as the basis for our evaluation of retro¬ 
pubic prostatectomy: 

1) Postoperative hospital stay (days) 

2) Complications: a. Osteitis pubis; b. secondary hemorrhage; c. mortality. 
There are of course many additional subjects that might be discussed: Vesical neck 
contractures, necessity of transfusion due to blood loss at the time of surgery, 
length of catheter period, etc. all are of interest, but the significance of these 
complications would certainly be reflected indirectly by the topics chosen for 
comparison. May I say at this point that we have experienced three vesical neck 
contractures in our series and all in the first 50 patients when we did not under¬ 
stand when and how much of the vesical neck need be resected. In our private 
patient series the number of transfusions has been less than 12 per cent while in 
the general hospital series it approaches 90 per cent. This variation is due to our 
conservative attitude; whereas, in the general hospital the condition of the pa¬ 
tients is less good and the popularity of transfusion is evident on all services. 

The domestic and foreign series of retropublic prostatectomies for comparison 
were chosen at random from the literature based only on obtaining a total group 
size comparable to our series. 

In reviewing tables 1, 2 and 3 there is apparent a remarkable similarity (fig. 2). 
The increased period of postoperative hospitalization in the foreign series is prob¬ 
ably not si gnifi cant since the time of the retention catheter and postoperative 
complications did not account for a prolonged hospital stay. It would seem that 
some other factor must be responsible that was not presented. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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Percentage of Retropubic 



Fio. 1. Percentage of rotropubie prostatectomies done annually 1947-1953 


Table 1 . Domestic series oj retropubic prostatectomy 
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Table 2. Foreign scries oj retropubic prostatectomy 


AOTHOSS 

NOUBZ* 

CASKS 

rosToniATrvK eostital days 

PZSCKNT* 

AGE 

orrxms 

DAYS 

rtYCtMT- 
ACE SEC¬ 
ONDARY 
ntuoi- 

SDAOE 

FES Cl NT- 
AGE uos. 
TALTTT 

Ostenfeld. 

114 

23 

4.3 

6.1 

6.0 

Hickey. 

60 


2.0 


2.0 

Jacobs.. 
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16 
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2.4 
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Osteitis pubis is unquestionably the most disquieting factor in retropubic pros¬ 
tatectomy. It is disturbing because of the variable incidence reported (ranging 
from 0 to 17 per cent). In discussing this complication with authors who have 
found it most troublesome, we find no apparent difference in technique and often 
the author reporting the greatest difficulty seemingly exerts great effort in its 
prevention. Antibiotics are not a factor for we have done many in which neither 
antibiotics nor any of the sulfonamides were used. Infections in the space of Ret¬ 
urns are not necessarily significant and we have not found any correlation (fig. 3). 
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Table 3. Present reported series of retropubic prostatectomies 


AUTHORS 
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POSTOPERATIVE HOSPITAL DAYS 
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Comparison of Series of Retropubic 
Prostatectomies 
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Fig. 2. Comparison of reported series with comparable group of American and foreign 
authors. 


In fact, in only one of our 5 patients with osteitis pubis was there any appreciable 
visible wound infection. Our incidence of wound infection, of sufficient intensity 
to warrant additional hospitalization, was found to be 5.3 per cent or a total of 
36 wounds. The incidence of osteitis pubis was 0.7 per cent or a total of 5 patients. 
One of the 5 patients with osteitis pubis occurred in the General Hospital senes 
of 171 patients. Only two patients suffered severe and prolonged symptoms. 
Millin in reporting 1100 cases of retropublie prostatectomy mentions 9 instances 

of osteitis pubis; an incidence of 0.8 per cent. 

We have used secondary hemorrhage to connote postoperative hemorrhage 
that has occurred after the initial operative bleeding has subsided. In reviewing 
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Percentage: 



Fia. 3. Relationship between osteitis pubis and retropubic wound infection 

the literature it is difficult to judge the definition of secondary hemorrhage as 
used by some authors. For example, secondary' hemorrhage occurring after the 
catheter has been removed and controlled by re-insertion of a catheter has not 
been considered in our series to be significant provided that it did not prolong the 
patient’s postoperative course. The criterion used in our series was hemorrhage 
that necessitated some type of operative intervention. In the group reported it 
was controlled in all but two of the 9 patientssuffering this complication by trans¬ 
urethral figuration of the bleeding vessel. In two instances the bleeding point 
could not be localized transurethrally and the operative wound was reopened and 
the prostatic bed packed which controlled the bleeding immediately. In one in¬ 
stance the bleeding was coming from a large vein in the cut edge of the prostatic 
capsule anteriorly and in all other patients the bleeding was due to a prostatic 
artery. Because of these experiences all vessels in the capsular wound edge are 
securely ligated with a figure of eight suture as are the prostatic nrterics. This 
single variation from Mr. Millin’s original technique has put an end to our prob¬ 
lem of secondary hemorrhage. We employ figuration for small oozing points, but 
never for active arterial bleeding. 

In this group of 078 patients there were 11 deaths or an incidence of 1.6 per 
cent. Except one, all deaths occurred within 14 days following surgery'. The one 
exception was a patient of 73 years who died suddenly 27 days following surgery 
after he had ridden home, a distance of 58 miles, on his eighth postoperative day. 
One patient, 56 years of age, died on the fifth day after surgery with an acute 
coronary thrombosis; another, 78 years of age, had an uncontrollable cardiac 
decompensation and bronchopneumonia and died in cardiac failure on the thir- 

Mortality 

6 
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•I 

I 2 
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Tia. 4. Comparison of mortality to patient's age 
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Table 3. Present reported series of retropvbic prostatectomies 
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Fig. 2. Comparison of reported series with comparable group of American and foreign 
authors. 


In fact, in only one of our 5 patients with osteitis pubis was there any appreciable 
visible wound infection. Our incidence of wound infection, of sufficient intensity 
to warrant additional hospitalization, was found to be 5.3 per cent or a total of 
36 wounds. The incidence of osteitis pubis was 0.7 per cent or a total of 5 patients. 
One of the 5 patients with osteitis pubis occurred in the General Hospital series 
of 171 patients. Only two patients suffered severe and prolonged symptoms. 
Millin in reporting 1100 cases of retropublic prostatectomy mentions 9 instances 
of osteitis pubis; an incidence of 0.8 per cent. 

We have used secondary hemorrhage to connote postoperative hemorrhage 
that has occurred after the initial operative bleeding has subsided. In reviewing 
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Table 3 Operative mortality 


TYPE OP OTESATIOS 

SO 
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Transurethral 
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2 5% 

One stage S P 
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Retropubic 

12 

0 0% 

Perineal 

12 
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Fig 2 Annual prcoperntne mortalitj in public ward patients, Montreal General Hos 
pital 


Table 4 Causes oj preoperatac death 
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Another important change has been the diminution in the incidence of pulmonary 
embolism In the first group of patients 7 fatal emboli occurred, in the second 
group only one This further improvement has eliminated an additional 15 per 
cent of the former deaths The one remaining significant cause of mortality has 
been disease of the cardio\ ascular system, but even its incidence has been reduced 
by half It is not likely that the danger of cerebral hemorrhage or thrombosis or 
coronary infarction can be removed entirely in this older group of patients 
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All four, standard, prostatic operations were utilized in the treatment of the 
more recent group of 530 patients. Most of them, 506 in all, were operated upon 
by either the transurethral or the one-stage, suprapubic, transvesical procedure. 
This latter group affords an excellent opportunity for comparing the results of 
these two operations on the same urological service (table 3). The mortality rate 
for the two procedures was virtually the same, 2.5 per cent for the one-stage in 
196 patients, and 2.2 per cent for the per-urethral in 310 patients. This similarity 
in mortality rates was somewhat surprising, because an impression had been 
formed from watching the two groups of patients on the same wards that the mor¬ 
tality in the suprapubic group would be considerably higher. Certainly the supra¬ 
pubic procedure seems to be a more disturbing operation for the patient, and this 
fact is borne out by the incidence of immediate postoperative complications, 
which has been 18 per cent in the one group and 8.3 per cent in the other. 

All these changes in operative results are interesting and significant, but the 
greatest of all seems to be taking place in the reduction of preoperative mortality. 
In the years 1937 to 1944 there were 24 preoperative deaths with a mortality rate 
of 4.4 per cent. This is in sharp contrast with the 9 deaths and mortality rate of 
1.4 per cent in the period from 1947 to 1952. It would seem that the preoperative 
fatality rate is still falling for in the past 3 years there has been but a single death, 
a rate of 0.3 per cent for this three year period. See figure 2. 

In the preoperative phase of treatment pyelonephritis again was found to be 
the commonest cause of death (table 4). It accounted for 9 of the 24 preoperative 
fatalities in the first group of patients, but was responsible for only 1 in the second 
group. The incidence of preoperative deaths due to cardiovascular disease in the 
two groups has remained virtually the same. This may indicate that there has 
not been a very great change in the general level of health. Deaths from all other 
preoperative causes have diminished. 

The most striking information that has emerged from this study is the startling 
decrease in deaths due to urinary tract sepsis. It is not likely that this change 
can be attributed solely to the introduction of antibiotics. Many factors such as 
less preoperative urethral instrumentation, and greater attention to asepsis have 
undoubtedly played their part. The change-over from two-stage suprapubic 
prostatectomy may have had some effect on the mortality rate but under modem 
conditions the two-stage operation could be performed perhaps with equally good 
results. 

In summary it can be said that the former chief causes of preoperative and 
operative fatality in prostatic patients virtually have been removed. Further 
improvement in mortality rates will depend probably on greater attention to the 
minutiae of treatment and in particular to extreme precautions against cardio¬ 
vascular accidents. 

1414 Drummond St., Montreal, Canada 
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IMPORTANCE OF FROZEN' SECTIONS IN EVALUATING 
PROSTATIC NODULES 

ORMOND S CbLV asd JOHN 11 McDON’ALD 
Section of Urology, ami Dnision of Surgical Pathology, Mayo Clinic, Ilochcslcr, Mum 

It has been a\iomatic that pitcise diagnosis is a pieiequisitc of latioiml thcia- 
pcusis Many ingenious techniques lint e been del ised foi histologic study of 
palpable nodules m the piostate but only peinic.il exposuie of the gland affords 
direct access to the entne tioublesome posteuoi lamella Biopsi na this loute, 
therefore, should hare the gicatest potential foi indicating iinoqimocally the 
bona fide candidates for so called radical opeiations 
The combination of frozen-section examination and simultaneous prostatec¬ 
tomy of appropriate type has no paiallel in other diagnostic 01 therapeutic 
schemes This theoretically ideal one stage proceduie has at tamed onlj limited 
popularity, lion e\ or, on nig to the exacting technical details of perineal dissection 
01 to skepticism regaiding the diagnostic \alue of fio/eu sei lions 
Our stud.\ nas undeitaken in the hope of ansnering tno poitment questions 
1) Can caicmoma of the prostate, especially emly lesions, be diagnosed nitli con¬ 
sistent accuiacy fiom frozen sections alone and 2) is histologic confumation of 
clinical impressions necessarily impoitant when selecting patients for l.adical 
prostatectomy? 

The suiiey has been limited to palpable nodules within the piostate of indi¬ 
viduals whom no considered suitable candidates foi the iiidical opeiation This 
assured inclusion of those lesions which are usually most (onfusing to pathologists 
as well as urologists 

Each piostate nas exposed pcinieally and a gcneious cample nas taken from 
the indurated portion In some instances the entire lesion nas excised Multiple 
biopsy specimens were examined when the mduiation nas less impiessne aftei 
the gland had been exposed and when the hist piece of tissue was leported 
benign 

PREPAltAHOX OF FKOZrx SrCTIONS 

The frozen sections were prepared accoidmg to a standard technique, as foi 
Ions The fresh piece of tissue is placed on the stage of a Speneei freezing micio- 
tome and frozen with carbon dioxide Sections me cut with an axerage thickness 
of 10 to 15 microns One of these is floated on the suiface of cold tap watei and 
then transferred on a glass rod to Tetiy’s polychrome methylene blue stain for a 
few seconds The section is washed in fresh tap water and mounted on a glass 
slide n ith a cover slip oi ei it The mounting medium is tap w atei 

Sections prepaicd m this manner will detenoiate because the fluid evapoiates 
and the stain fades on exposuie to light Usefulness of the piepaiation can be 
prolonged by sealing the edges of the coxer slip with lacquer to prevent evapora- 
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tion of the water. Most sections, however, can be preserved for only a little more 
than twenty-four hours. 

It is especially important that the sections be fairly thin and well stained, and 
some experience with the technique of making fresh frozen sections is required. 
We routinely have residents in pathology and residents from the various surgical 
specialties cut our fresh frozen sections and find that after one to three weeks of 
experience, they make reasonably good fresh frozen preparations. A veiy essential 
part of the technique is the use of a sharp knife. Our knives are sharpened after 
a day’s use during which they cut 40 to 50 preparations. 

INTERPRETATION OF FROZEN SECTIONS 

The interpretation of preparations is made by means of low power and high 
power microscopy. 

The carcinomas of the prostate which give the pathologist difficulty in diagnosis 
are those which produce well-formed acini. When the acinus 1) loses its papillary 
projection and 2) becomes smaller and when 3) the cytoplasm of the cell takes up 
fat and is therefore clear, one should suspect carcinomatous changes. It is not 
sufficient that only two of these criteria be fulfilled. We have found it necessary 
for all three to be met in order to make a foolproof diagnosis of carcinoma (fig. 1). 

Another very helpful feature to look for in fresh frozen sections, as well as fixed 
sections, is the presence of collars of tumor cells around nerves. Because the piece 
of tissue under discussion is usually removed from the posterior lamella of the 
prostate, nerves and vessels are very readily demonstrated. 

In order to become expert in the diagnosis of carcinoma of the prostate from 
fresh frozen sections, one must be familiar not only with the appearance of nu¬ 
merous carcinomas of the prostate in fresh frozen sections but also with the 



Fig 1 Adenocaicinoma of piostate. Note small lumina, lack of papillary infoldings and 
cells with clear cytoplasm (fresh frozen section stained with Terry’s polychrome methylene 
blue; X95). 
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appearance of benign conditions winch mimic carcinoma, such as metaplasia of 
prostatic epithelium The pathologist who examines questionable lesions of the 
breast and little else In the flesh frozen technique is piobalilj inadequately 
prepaied to mteipret piostatie lesions hj this method 
vccuracx or mi rnon 

The foregoing morphologic criteria weie used to interpret frozen piostatiL sec¬ 
tions fiom 45 patients In 40 cases the diagnosis was ememoma while m 5 in¬ 
stances a benign condition was repoitcd 
Each piece of tissue used for fio/en section was examined later bv means of 
comentional fixed sections The original diagnosis uas confirmed III cicn/ case 
Finer details of the permanent sections meiely peimittcd more pieti'c chtTeientia- 
tion between grades of mahgnanej Twehc p itients had giade 1 lesions, 2b lmd 
giade 2 lesions, and 2 had giade 3 lesions 
Admittedly, this is a small series but consistence of this degree has not been 
unique All om surgical specimens me examined loutmeh In both fio/en and 
fixed techniques, and the final diagnosis rnielj differs from the piousiona! one 


import\ xcr. or Mia hod 


More important than any \ indication of the frozen-section technique ns a 
dependable diagnostic pioecdurc is the question of whether oi not such studies 
ha\e significant clinical \alue, and this we attempted to dcteimme m om study 
The 40 patients with positnc biopsy specimens weie ticatcd l>\ ladieal peuncal 
prostatectomj All aie now impotent, exon though 21 me less than CO joars of 
age, 1 is only 45, and the nxciage age foi the entire gioup is 59 5 jeais 
Four of the 5 patients with benign lesions had no uimnn difficiilty and the 
remainder of the piostatc was not disturbed The fifth patient undent ent simple 
enucleation of adenomas because of obstmctitc symptoms The ages of these 5 
mdruduals tailed from 41 to 04 jeais with an aieinge of 55 4 jeais Mono lias 
noted any change m his libido oi potentia since the operation 



1 ^‘" diagram of unenlarged prostate showing i 

li\nerldn n'cc be P1,0 f 0mi erograph of biopsj specimen taken ' 
lijperplasia (hcmatoxjlin and eosin, X05) 


base of 
benign 
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It is obvious, therefore, that sacrifice of the entire prostate entails a definite 
physiologic price which may not be too great for possible “cure” of a potentially 
lethal disease but one which the unafflicted surgical victim may not accept too 
philosophically, especially when appropriate preliminary measures could have 
circumvented this stigma. To date we have found it difficult to be reconciled to 
prophylactic total prostatectomy. 

On the other hand, more serious errors may be perpetrated when patients are 
denied radical prostatectomy merety because biopsies have not been employed 
to maximal advantage. Even in retrospect we were unable to discern any special 
clinical features whereby patients might have been selected for operation more 
discriminantly. Without adequate biopsies there would have been inevitable 
errors of omission as well as of commission. Included in our series of 45 cases were 
several striking examples of potential pitfalls in the simple palpation of prostates. 



Fig. 3. Case 2. Inset, diagram of prostate showing slightly enlarged left lobe which con¬ 
tains a palpable nodule. Photomicrograph of biopsy specimen taken from nodule shows 
granulomatous prostatitis. Note giant cells (hematoxylin and eosin; X160). 
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F IG . 4. Case 3. Inset, diagram of diffusely indurated prostate with a hard nodule near the 
left lateral border, a, Plain roentgenogram showing multiple prostatic calculi, b, Photo¬ 
micrograph of biopsy specimen taken from nodule showing adenocarcinoma (hematoxylin 
and eosin; X135). 
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ILLUSTRATIVE CASKS 

Cases 1 and 2, to follow, were thought to he classic examples of early prostatic 
malignancy. 

Case 1. A patient, aged -11 years, had been treated successfully for lymphosar¬ 
coma of the neck and had a stony-hard nodule near the base of the right lateral 
lobe of an otherwise normal prostate. Biopsy showed benign hyperplasia (fig. 2). 

Case2. A patient, aged 57, had an area of third degree induration in the slightly 
enlarged left lateral lobe of the prostate. Frozen-section examination revealed a 
localized area of granulomatous prostatitis (fig. 3). 

In the other 3 instances of benign disease the condition proved to be either 
benign hyperplasia or granulomatous prostatitis despite multiple biopsies. 

The hazards of hasty interpretation are illustrated by case 3. 

Case 3. A 57-year-old patient with diffuse induration in the prostate had been 
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found to have prostatic calculi, and no treatment had been advised. One area on 
the left was much firmer than the remainder of the gland. Frozen-section exami¬ 
nation disclosed adenocarcinoma (fig. 4). 

The importance of continued observation is demonstrated by case 4. 
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Fig. S. Case 7. Inset, diagram of enlarged prostate showing hard nodule near base of right 
lobe, and sites of biopsy of left lateral lobe and right side of posterior lamella, a, Photo¬ 
micrograph of biopsv specimen taken from center of enucleated left lateral lobe showing 
carcinoma (hematoxylin and eosin; X150). b, Photomicrograph of biopsy specimen taken 
from right side of posterior lamella showing adenocarcinoma (hematoxylin and eosin; X150). 
c, Photomicrograph of biopsy specimen taken from palpable nodule showing benign hyper¬ 
plasia (hematoxylin and eosin; X100). 
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Case i A patient, aged 03, hid a .smooth, movable nodule m the light lateral 
lobe Minch Mas examined annuallj foi elexen veirs lietMecu the 1951 and 1952 
examinations it became lugei and fumci Frozcn-xution examination disclosed 
adcnocaicinoma (fig 5) 

Case 5 offers irrefutable proof that the degiec of induration tan be a fall icious 
index and that moie prost ites should be subjected to biopxv 

Case 6 A lather ill defined nodule, onlj slightl\ fiimci than the lomundei of 
the gland, Mas noted m a patient aged 03 Most cximiners mtcipretid it as a 
small adenoma Tio/en section examination slioncd adenocati nioma (lig 0 ) 
Tom similar doubtful lesions proved to be adcnouiKinomas 

The elusiveness of piostatie cancel and the impoitance of multiple biopsies arc 
demonstiated bj i i°es G and 7 

Case G A patient, aged 09, had piostatu cnlnigcment and tjpical obstructive 
svmptorns The light lobe contained an cxtrcmelv hard nodule Tro/cn section 
examination diselo-cd onlj benign hvperplasn A sinnlai but nmdom lnopsv of 
the unsuspected left side of the gland levealed ndciiocnicmoma (fig 7) 

Case 7 5 patient, 70 3 ears of age, had severe distinctive s 3 mptoms At the 
base of the light lobe of the prostate tlieie was a \ei 3 linn nodule rio/en-section 
examination showed benign hj’perplnsm The enlarged lateial lobes were emi- 
cleatcd Routine fio/en section examination of the spenmen revealed an unsus¬ 
pected carcinoma within the tissue from the left lobe The lemomdei of the pros¬ 
tate vv as remov cd and a second at c,v of adenocarcinoma vv as found 111 the posterior 
lamella (tig 8 ) Perhaps multicentric gi ovv ths of this t v pe account foi some of the 
conflicting opinions reg,aiding the behavior of so called occult lesions 

SUVIMVIIY AND CONCLUSIONS 

In 45 cases no disciepancics vvcic cncountcied between diagnoses based on 
frozen sections obtained bj direct political lnops 3 and those made aftei studv - of 
permanent sections fiom the same tissues If fiozcn-section biopS 3 had not been 
performed, 5 patients would haxe lost then entire piostatcs needless^ and would 
have been destined to he impotent, while 5 otliei patients with tine ememomas 
probably would have hid no operation If multiple biopsj' specimens had not 
been examined, 2 additional patients would have boon left with caicmoma aftei 
simple enucleation The results of this study, thcicfoie, seem to vvariant the foi 
lowing conclusions 

Carcinoma of the piostate can be diagnosed with consistent accuiacv fiom 
frozen sections, prox ldmg the biopsy is adequate Difficulties w ith the method 
are piobably due to inexperience 

3 o initiate 01 deny nrev cisible, dcfimtiv e therapy solely because of impiessions 
derived from the palpation of the piostate is fiaught with consideiable hazaid 
Not all nodules of third degree induration are malignant and many carcinomas 
are only slightly mduiated Histologic confirmation of cluneal diagnoses is 1 m 
perativ e if ladical pi ostatectomy is to be employed judiciously 

The combination of dnect frozen section biopsy and simultaneous ladical pen 
neal prostatectomy, when indicated, still seems to be the logical treatment foi 
Gaily carcinoma of the prostate 
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Carcinoma of the prostate is a disease which produces no symptoms in its 
early stages, yet it kills thousands of patients every year because early diagnosis 
and appropriate total excision are rare. The detection of early carcinoma depends 
upon frequent intelligent palpation of the prostate in men over forty plus a high 
index of suspicion of any induration and biops}' of equivocal areas. 1 - 2 

This study was undertaken to evaluate the diagnostic accuracy of digital 
rectal examination, prostatic smear, and needle biopsy in 99 cases representing 
various stages of suspected carcinoma of the prostate. In all patients the diagnosis 
was confirmed by open perineal biopsy, or after transurethral resection in ad¬ 
vanced cases. The study shows that needle biopsy properly performed under 
local anesthesia is a practical and extremely useful technique of diagnosis. 

The consensus has been that rectal examination by an experienced clinician is 
the best diagnostic tool short of open surgical biopsy. Our inquiry emphasizes 
the importance of this practice. 

The important work of Papanicolaou and Traut 3 in diagnosing carcinoma from 
the examination of exfoliated cells gave hope that this would provide a simple 
means of detecting early prostatic malignancy. Although man y investigators were 
originally enthusiastic, the majority of them now feel that the method is unsatis¬ 
factory in disclosing early carcinoma. 4 - 5 - 6 However, in late, untreated cases and 
in experienced hands, it is generally agreed that there is an SO to 90 per cent 
positive correlation between the smear findings and the pathological diagnosis. 7 - 8 

Although punch biopsy of the prostate has been practised for many years, 0 - 10 

Note by editor. The Joseph F. McCarthy prize essay. 

The presentation of this essay was supported in part by the Fund for the Advance¬ 
ment of Urology. 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

* Pathologist, Culver City Hospital, Culver City, Calif. (Dr. Rosenthal was responsible 
for interpreting the prostatic smears in this study. The routine pathology was performed 
by the Department of Pathology, Veterans Administration Center, Los Angeles, Calif.) 
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. /LOCAL EXTENSIO I 

v /beyond prostate 
/plus distant meta- 
STASES 


Tig 1 Classification of c nicer of the prostate 

it has ne\er beeomc popular There me sexeinl reports which show a dcgicc of 
accinaej for this method which approaches 93 per cent m cases whole tlie clinical 
diagnosis is reasonably ccitain 11 l " 11 Still, most urologists feci that it is in¬ 
adequate for anj thing but occasional confirmation of laigc lesions 11 15 
Tins stud} appraises these diagnostic methods using tissue obtained fiom open 
perineal biopsy or transuicthral resection to establish then x.ihditx 

MLTIIODS 

We 1me adopted a clinical classification of prostatic cancel showai in figmc 1 
Gioups A and B repicsent disease still confined to the prostate and hence 
potential!} curable by proper suigcr} Groups C and D repicsent advanced 
caicinoma, considered loanable by piescnt methods 
1 ) Clinical cialuation Interpretation of piostatic palpation is difficult to stand- 
mdize We ha\e giaded the consistency of the prostate on the basis of 1 to 3 
degiees, with 1° representing normal piostatic consistency, 2° indicating definite 
meieased fnmness often exemplified by filnosis oi isolated fibiondenomata, and 3° 
chaiactcimng the stony hardness of prostatic caicinoma oi calculi The subtle 
shadings between these categories are familiar to most clinicians Fixation of the 
prostate, obliteration of sulci, lriogulaiity of contour of the gland and lateral 
ligament mduiation are enteua which, while subjectixe, me extremely lmnoltant 
in determining the status of the neoplasm 

Toi pui poses of uniformity one of us examined and graphically recorded his 
impiessions of digital rectal findings in all cases A pictonal lecord, no matter 
how individualized, is useful m the valuation and subsequent le exaluation of 
these patients Biopsies xvere perfoimed whenevei theie was any question ns to 
the natuie of the prostatic induration Clinical impiessions of palpatory findings 

11 Rinker J R and Shumin, W G J Urol , 67- 709-712, 1052 
n Semple, J E Brit M J , 1 1238 1238, 1051 

11 I’eirson, E L ind Nickerson, D A New Eng J Med , 128 675-678, 1913 
“Giccvj, CD T AM A , 138 412-114, 1018 
15 Smith G G J Urol , 64 671-6S0, 1950 
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were classified as 1) carcinoma, 2) probable Carcinoma, 3) improbable Carcinoma. 
For purposes of conciseness Carcinoma and Probable Carcinoma are subse¬ 
quently referred to as “Positive” and Improbable Carcinoma as “Negative” 
clinical impressions. 

Cystoscopic findings and results of marrow aspiration, blood chemistries, and 
X-ray examinations are not included in the present data except as their impli¬ 
cations helped to determine group D carcinoma when it was not otherwise 
suspected. 

2) Prostalic smear. In 70 of 99 cases, exfoliated prostatic cells were examined. 
Expressed prostatic secretion was used in most instances. In some cases when 
massage was unproductive, the urine sediment after massage was examined. 
This is in accord with the belief that prostatic fluid is more likely'- to show diag¬ 
nostic cells than urine sediment. 4 The Papanicolaou technique of fixation and 
staining was used. 3 Specimens for this type of examination were obtained in only 
70 per cent of the total series. Indwelling catheters, unproductive massage, and 
occasional tenderness of the prostate were factors interfering wth smear exami¬ 
nation in the other 30 per cent of cases. 

Approximatel}' 15 per cent of the smears were considered unsatisfactory be¬ 
cause of the sparsity of cells. In 25 per cent the numbers of cells were meager and 
required prolonged scanning of the slides. This is attributed in some cases to 
an insufficient amount of prostatic fluid or to dearth of exfoliated cells. In 
other instances, it was apparent that many cells had been lost in the process 
of fixation and staining. Recently we have attempted to concentrate cells by 
digestion of the prostatic substrate followed by centrifugation of the freed cells 
in a tenacious mucus plug which is then smeared and fixed. 16 Our experience 
has been too limited to offer an opinion regarding the usefulness of this more 
complicated method. We are, however, encouraged to continue its use (fig. 2, A). 

The literature is replete with references to the interpretation of exfoliated 
cytology and its discussion is superfluous here. Standard diagnostic criteria 
have been used; groups of cells of large size with nucleocytoplasmic disproportion 
and with variation in nuclear size, shape, and staining density (fig. 2, B and C). 
Caution must be used in interpreting seminal vesicle smears which may present 
cell atypism suggesting carcinoma to the neophyte. 8 In our series only a few pa¬ 
tients had received previous hormonal therapy for carcinoma of the prostate, but 
it is in these cases that the cellular pattern may be distinctly altered with the 
finding of large squamous and vacuolated cells (fig. 2, D)} 1 • 18 

3) Needle biopsy. The Silverman biopsy needle was used almost exclusively in 
this series. We have had limited experience with some of the other instruments 

/devised for this purpose (fig. 3, A). 19 - 20 All have some shortcomings, and sufficient 
^ experience with one instrument seems to be prerequisite for obtaining specimens 

t| 16 Rosenthal, M. and Traut, H. F.: Cancer, 4: 147-149, 1951. 

^ J i7 J2<kers, H. and Benjamin, J. A.: Surg., Gynec., & Obst., 91: 660-668,1950. 
tX^/tsRezek, P. R., Coplan, M. M., Woods, F. M. and Melvin, P. D.: J. Urol., 66: 379-389, 

^1951. 

ls Melick, W. F.: J. Urol., 66: 408-411, 1951. 

20 Veenema, R. J.: J. Urol., 69: 320-322, 1953. 
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Fig. 2. A, concentrated prostatic smear showing several clusteis of malignant cells in 
a single held (X150). H, group of prostatic carcinoma cells showing increased nuclcocyto- 
plasmic ratio and irregularity of nuclear si/e, shape, and staining density (XG50). C, malig¬ 
nant cells arranged in ncinifoim pattern Small cells are spermatozoa (X650). D, concen¬ 
trated prostatic smear showing large squamous celH Patient had been treated previously 
with estrogens (X350). 

with any degree of legularity. Advantages of the Silverman needle are: It causes 
minimal trauma, and biopsy- may easily be performed under local anesthesia as 
an office procedure; it is simply constructed; it is easily maneuverable and allows 
sensitive control with the rectal finger; it is efficient in obtaining adequate tissue 
once the technique is mastered. The chief disadvantage when compared with 
larger instiuments is that tissue obtained is sometimes small and friable. 
With practice, however, cylinders of tissue which provide a good field for mi- 
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[Fig. 3. A, prostatic biopsy instruments: Silverman needle, Turkel needle, Veencma 
punch, and Melick needle. B, microscope slides shoving multiple sections of Silverman 
needle biopsies of prostate. 

croscopic examination of multiple sections are obtained (figs. 3, B and 4). If the 
biopsy is taken from the critical area, the amount of tissue provided by this 
relatively small instrument is sufficient to make a diagnosis in most cases. 

It was formerly our practice to use the needle with the patient, anesthetized 
and in the exaggerated lithotomy position. A sound was placed in the urethra to 
depress the prostate. However, in the last 28 cases biops}' was performed under 
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Fig. 4. A, low power photomicrograph of Silverman noodle biopsy showing carcinoma 
(X100). B, high power photomicrograph of needle biopsy shown in A (X 400 ). C, needle 
biopsy showing luxuriant prostatic carcinoma (X100). 
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local anesthesia with the patient in the ordinary lithotomy position and without 
a urethral sound. Trilene was used in some cases as a supplementary analgesic 
In these 28 cases the technique was as follows: 

The needle is introduced low in the perineum, near the margin of the anus 
and a little to the right or left of the midline depending upon the location of the 
indurated area. The needle penetrates above or through the rectal sphincter and 
can be felt with the rectal finger for the entire distance as it is being advanced. 
By keeping the instrument just anterior to the rectum, the exact area of in¬ 
duration can be entered by depressing the outer end of the needle. In the earlier 
technique normal apical prostate was often penetrated before reaching a nodule 
at the base. This resulted in uncertainty about the position of the needle tip. 
An important feature of the method is the advancement of the needle and 
obturator up to the nodule but not into it. When the inner blades are advanced 
and extend beyond the end of the outer sheath they penetrate the nodule through 
its entire diameter and engage tissue from the desired area. The outer needle is 
then advanced for a distance of 2 to 3 centimeters while the inner blades are 
held stationary. The outer sheath is then rotated 360° (or the whole instrument is 
levered up and down) severing the cylinder of tissue at its base (fig. 5, A). 
Figure 5, B and C are low and high power photomicrographs of a needle biopsy 
specimen removed from a small nodule of the prostate (group A) by the method 
described and illustrated. The needle engaged carcinoma tissue proximally and 
fibromuscular stroma outside of the nodule beyond the carcinoma. 

The biopsy can be done without assistance although it is helpful to have an 
assistant advance the outer sheath while the operator’s finger remains within 
the rectum for additional biopsies. 

If the inner blades can be withdrawn with ease, they are removed while the 
outer sheath is left in place. However, if resistance is encountered, blades and 
outer sheath are removed simultaneously. Since multiple biopsies are not signifi- 
cantly more traumatic, it is recommended that at least three good cylinders of 
tissue be removed for study. 

4) Open perineal biopsy. This standard method of confirming the diagnosis of 
clinically suspected carcinoma of the prostate is the onty means considered 
reliable by many urologists and pathologists. Open perineal biopsy was performed 
in 74 of our 99 cases. The classical Youn g or Belt’s s ubsph incteric exposure w as 
used. When the surgeon is familiar with the anatomy of the male perineum, the 
procedure is simple and almost free of complication. It can be done in one half 
hour or less in most cases. Extensive dissection about the prostate is unnecessary 
and undesirable. Generous wedge biopsies are taken from the suspected area as 
well as from other less suspicious areas (fig. 6).* 

All of the biopsies in this series were subjected to careful microscopic investi¬ 
gation before the diagnosis of carcinoma was considered definite. Formerly multi¬ 
ple biopsies were submitted for rapid frozen section and radical prostatectomy 
was decided upon from their evaluation. Frequent difficulties in making a diag¬ 
nosis from frozen sections have induced us to alter this practice in some cases. 

* Recently we have used the Castroviejo twin-blade knife for this pin pose. 
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Fig. 5. A , artist’s drawing of pararectal needle biopsy. Center: needle advanced up to, 
but not into, nodule. Lower left: obturator removed and biopsy blades advanced into 
nodule. Lower right: outer sheath advanced and rotated, severing cylinder of tissue at its 
base. B , needle biopsy confirming diagnosis of carcinoma in a small nodule of prostate. 
Cylinder of tissue contains carcinoma proximally and fibroadenoma distally (X20). C, 
higher power photomicrograph of specimen shown in B. Note sharp line of demarcation at 
border of carcinomatous nodule. 
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Fig 6. A, view of A\edge biopsy just taken at open perineal exposure of prostate. B, 
microscopic slide shoving size of open prostatic biopsy. 




Several biopsies are submitted for multiple paraffin sections and detailed exam¬ 
ination. The perineal wound is closed tvithout further delay, and final disposition 
is made two or three days later when the permanent sections have been reAoewed. 
Young’s radical prostatectomy after previous perineal biopsy is as easy or easier 
than in unoperated cases, provided the operation is done soon after biopsy (2 
to 7 days). 21 In the present series this Avas done on six occasions. It has been 
illuminating in seA r eral instances to find that carcinoma Avas present in biopsies 
taken from clinically unsuspected areas Avhile the indurated area felt on digital 
rectal examination was deA'oid of tumor. 

A distinct adt’antage of open perineal biopsy is that it affords important in¬ 
formation concerning fixation of the prostate, knoAvledge of Avhich Avill affect any 
decision regarding the feasibility of radical prostatectomy, f Five cases Avhich 
were considered to be in groups A and B on the basis of digital rectal examination 
Avere found to have extraprostatic extension on perineal exposure of the gland. 
These Avere then treated conservatively. 


f When fixation is present, it is considered in this study to be a definite contraindication 
to total prostatectomy for purposes of cure In a determined effort to limit Young’s radical 
prostatectomy to truly curable cases in this series, operation was performed in cases of 
groups A and B only (fig l). 22 

21 Goodwin, W. E.- J A.M.A., 148: 799-803, 1952. 

J 22 Jewett, H. J.: J. Urol., 61: 277-280, 1949. 
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5) Transurethral resection This lias been practised only where the clinical 
hndings indicated the need for alienation of obstruction The fact that the ~~5 
m ajonty of tumors originate in the posterior poition of the prostate militates 
against the use of tiansurctlual lesection as a biopsy proceduie in all but ad- „ 
vanced cases When the method has been u«ed m (onjumtion with iclief of ob¬ 
structive changes, specimens taken from the postenoi portion of the prostate are 
kept separate for microscopic study Cuttings fiom othei areas have been iso¬ 
lated for detailed examination when then gloss appcaiance and consistency 
line e suggested carcinoma" 

ni sui.ts 

Three groups of comparisons liaxc been made m this study. The standard (100 
per cent) has been data obtained fiom open biopsy or positixe transurethral 
biopsy The results of clinical impression, proslatic smem and needle biopsy arc 
compaied with the lesults of surgical (open perineal or trunsuiethral) biopsy 
Since the error m palpatorj mipiession was m oxer-diagnosis of cancer, the 

, . . . Positixe Surgical Biopsy 

percentage of accuracy is expressed in terms of ^. ^n^pniss m 

Positix e prostatic smears and needle biopsies can be compared more directly w ith 
the lesults of positixe suigical biopsy in the following fashion: 

Positixe Smear ^ Positixo Needle Biopsy 

Positive Surgical Biopsj ‘ Positixe Surgical Biopsy 

The results arc shown in table 1 

1) Climcopathological correlation In groups C and D the clinicopathological 
couelations were 94 and 100 pei cent respect ix cl y, with an average of 97 per 
cent In groups A and B the coriclations were 47 and 50 per cent rcspectix ely, 
with an ax'eiage of 52 per cent 

Only one case of the 99 m this senes was consideied negatix'e clinically and was 
prox'ed to liax'e caicinomn on biopsy This was a case m group B and one in xvhicli 
the needle biopsy xxas positixe 

Sixteen of the 99 cases in this scries were consideied ncgati\ r e on the basis 
of clinical cialuahon Ilowexer, there were 35 negative surgical biopsies in the 
series w ith all of the clinical ei rors occuri mg m groups A and B Tins indicates 
that the clinical error xvas in oxer-diagnosis of cancel and almost exclusively m 
the early caicmomas 

There weie 11 suspicious smears in this senes which xxeie excluded from the 
positive figures since it xxas felt that they did not wairant a diagnosis of cai- 
cinoma For a similai reason, four suspicious needle biopsies were excluded The 
percentage accuiacy figuies therefoie reflect only those smears and needle biopsies 
which were considered to show unequivocal carcinoma 

Nine unsatisfactory smeais, so considered because of the sparsity of cells, 
w ere included in the correlation (and counted as negative values) even w r hen their 
surgical biopsy counterparts were positive This reduced the percentage of 

!1 Barnes, It XV , Bergmm, It T and Tartey, S J Urol , 67. 755-767, 1047 
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* One false positive. 

t Smear not done in 1 case proven positive on biopsy. 

J Smear not done in 5 cases proven positive on biopsy. 
§ Smear not done in 13 cases proven positive on biopsy 
|| Smear not done in 6 cases proven positive on biopsy. 


Overall Accuracy Accuracy in Groups A and B (Cm able) 


Clinical 

74% 

Clinical 

52% 

Smear 

45% 

Smear 

21% 

Needle 

71% 

Needle 

61% 


accuracy for the smear diagnosis. Similar^, seven needle biopsies containing 
inadequate prostatic tissue for evaluation, lessened the percentage of accuracy of 
the needle biopsy. These factors are considered equitable because unsatisfactory 
smears and needle biopsies are imperfections of the methods. 

2) Smear-biopsy correlation. In advanced carcinoma (groups C and D) the 
correlation was 66 per cent, a figure which is somewhat lower than that achieved 
b3'- other investigators. 4 In early carcinoma (groups A and B) the correlation was 
correspondingly lower (21 per cent). It is evident that higher correlations are 
obtainable in advanced carcinoma which invades the major prostatic ducts or 
urethra, but that poor comparisons occur when the tumor is small and still con¬ 
fined to the compressed periphery. 

3) Needle biopsy-surgical biopsy correlation. The accuracy of needle biops} r was 
81 per cent in advanced carcinoma whereas its accuracy was 61 per cent in groups 
A and B. 


crv 
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* One cisc clinicallj positiao « is negatiac on lnopsa 
t One cisc climcfllla ncRotiao vis positiac on liiopsj 
Clinical accuraca (2S cases)— 1 00 per cent 
Needle accwrnc\ (2S c ists)—100 per cent 

The results of the Inst 2S needle biopsies are show n m table 2 
These highly accurate results of needle htopsj ate giatifaing and although it 
ts ptedicfed that fttfme biopsies will not continue to show such n precise coriela- 
tion, we me encouraged b} the lmpioaemcnf Uhere aic seteial fnctois which 
account for the icccntlj impro\ed icsults of needle biopsy '1 hej mo experience, 
the paratectal npproaih, and multiple biopsies It is particular rewnidmg that 
the diagnosis was made m six cases of cut able (arunoma (gioups V and B) 

DISCUSSION 

The most impoitant factoi in the present day diagnosis of carcinoma of the 
prostate is the palpator} finding of an area of unusual induration We base cried 
on the side of o\ er suspicion and our mistakes weic almost exclusia ely m gioups 
A and B, properl} so, as without suspicion thoie aic no call} cases and hence 
no cures 

In this study prostatic smeai examination has been less iGuarding than needle 
biops} in confirming the diagnosis of piostatic cancer Although a fairly high 
degree of conelation was adneaed m the late cases, the icsults were pool m 
aerifying eatly carcinoma Our senes was too small, hoaaeaer, to wariant an 
accuiate appiaisal in this regard It is a method winch lequircs pathologists aaho 
are experienced in the special techniques and interpretation and this lessens its 
populai aalue Despite the fact that it appears to be “second best’’ aahen com¬ 
pared to needle biopsy as a lion opeiatiae means of confirming the diagnosis of 
suspected piostatic cancel, the true aaluc of the method may still be in the 
detection of carcinoma in clinically unsuspected cases s * 

Needle biopsy has gn en a high degiee of coirelation with the icsults of suigicnl 
biops} in our last 28 cases The accuiacy of the needle can be illustiated dramati¬ 
cally by the followang case 

R A (GH 37547) A 5G year old xa lute man had a painless firm nodule about 

* The relatively poor results obtained from prostatic gmar examinations in this stud} 
have led us to abandon further use of the P tpnnicohiou teclnicjue for this purpose 
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Fig. 7 A, needle biopsy taken from a small nodule of prostate. Tissue contains smooth 
muscle and is devoid of acinar elements (X100). B, high power view of biopsy seen in A. 
Note interweaving bundles of smooth muscle fibers and whorl formations. Pieoperative 
diagnosis: leiomyoma of prostate (X400). C, leiomyoma shelled out after perineal exposure 
of prostate D, cut suiface of leiomyoma showing “watered-silk” lustre. 


one centimeter in size on tiie left lobe of the prostate which was considered to be 
carcinoma group A. He was otherwise asymptomatic; and bone survey, phos¬ 
phatase studies, urinalysis, and cystoscop 3 r were negative. Needle biops.y per¬ 
formed under local anesthesia revealed tissue suggestive of leiomyoma, composed 
of interweaving bundles and whorls of smooth muscle fibers and devoid of acinar 
elements and collagen (fig. 7, A and B). With this preoperative diagnosis, perineal 
exposure of the prostate was done and a leiomyoma measuring 1.3 centimeters 
in diameter was shelled out (fig. 7, C and D). This preoperative diagnosis is unique 
in the collected cases of leionryoma of the prostate. 24 


54 Kaufman, J. J. and Berneike, R. R : J. Urol., 65: 297-310, 1951. 
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Although there is a high dcgice of positive correlation between the clinical 
impression and the surgical biopsy data, needle biopsy is an important adjunct in 
the confirmation of the diagnosis of carcinoma of the prostate. It will not compete 
with open perineal biopsy ns a means of ruling out carcinoma, but this does not. 
detract from its other values. It is a proccduie which can be done under local 
anesthesia in the office. It may be particularly helpful, when positive, for the 
urologist who is unfamiliar with perineal surgery. If a positive result is obtained 
in cases of groups A and B, one can proceed directly with radical prostatectomy 
either by perineal or ictropubic approach depending upon the choice of the 
surgeon. If a positive result is obtained in groups C and D, and transurethral re¬ 
section is not indicated for relief of obstruction, estrogen therapy with or without 
orchiectomy can be instituted with the assurance of a confirmed tissue diagnosis. 
It is in the latter groups also that positive diagnosis, achieved without recourse to 
surgical exposure of the prostate, will be of aid when injection of intraprostatic 
radioactive colloidal gold or chromic phosphate is considered for palliation. Also, 
it is a method which can be used when follow-up histologic examinations arc 
desired to evaluate the effects of various palliative treatments in groups C and D 
(fig. 8, A). 
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Tig 8 A, needle biopsy of prostate in patient previously treated with estrogens. Note 
squamous metaplasia of prostatic carcinoma. B , suspicious needle biopsy. Small compressed 
lyperchromatic acini are suggestive but not diagnostic of carcinoma (XSO). 
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The greatest usefulness of needle biopsy is to obtain a positive tissue diagnosis 
in groups C and D. If a negative result is obtained, the urologist should repeat the 
procedure in two or three weeks. Since the treatment for curable prostatic cancer 
(Groups A and B) is total excision, open biopsy is still the procedure of choice for 
definitive diagnosis and treatment in those cases where the clinical diagnosis 
seems unequivocal. This is vastly preferable to the practise of administering 
estrogens as a “therapeutic test” and to surmise the presence of carcinoma on 
the basis of local softening or shrinkage. 15 

Some criticisms have been directed against needle biopsy of the prostate. 
These deserve mention and clarification. The possibility of implanting carcinoma 
in the path of the needle seems a remote problem in view of the fact that no suchj 
cases have been reported.* Dangers of rectal, bladder, or urethral injury resulting 
in fistula formation have caused concern to some urologists. In this series the. 
rectum was accidental^ entered three times, and the bladder was penetrated oil 
10 occasions with no untoward sequelae, despite the fact that no special measures 
were taken following their occurrence. Fort 25 and Grabstald 25 practise transrec- 
tal prostatic biopsies, which is further proof that rectal perforation in this 
procedure is of little consequence. The difficulties in making a positive tissue 
diagnosis from a needle biopsy specimen have been stressed. However, if several 
adequate C3dinders are taken, sufficient tissue will be available for a pathological 
interpretation. There are occasional “borderline” cases which will not allow un¬ 
equivocal diagnosis. However, this is true also of tissue removed by open biopsy 
and is often inherent in the character of the myriad forms taken b.y prostatic 
carcinoma. Specimens containing a few small, compressed atypical acini can only 
be called suspicious and will require additional needle biopsies, or ultimately open 
biopsies, for final clarification (fig. 8, B). In conclusion, we believe that needle or 
punch biopsy deserves further study and exploitation as a valuable measure in 
diagnosing both early and late carcinomas of the prostate. 


SUMMARY AND CONCLUSION 


Four methods available for the diagnosis of carcinoma of the prostate have 
been correlated. They are: palpatory findings, prostatic smear, needle biopsy, and 
open perineal or transurethral biopsy. 

Ninety-nine cases of clinically suggestive carcinoma of the prostate were 
graded according to their degree of suspicion. All of these cases were subjected 
to needle biopsy and open perineal or transurethral biopsy. Seventy of the same 
cases had prostatic smear examinations. 

Detailed description is given of the para-rectal needle biopsy of the prostate 


employing the Silverman needle. 

Adiigh degree of correlation (74 per cent) was demonstrated between the posi¬ 
tive open perineal and transurethral biopsies and the clinical impression in both 

' * A recent article by Clarke, B. G., Leadbetter, W. F. and Campbell, S. J. (•!■ Urol. 

70:937-939, 1953) reports the first recorded case of implantation of protastic carcinoma 
in the site of pernieal needle biopsy. 


25 Fort, A.: An. de cir., Rosario, 16: 213, 1951. 

26 Grabstald, H. and Elliott, J. L.: J.A.M.A., 153 : 563—565, 1953. 
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carl}' and late eases Tlieie were many false positives on the basis of clinical im¬ 
pressions m cases suggesting emly carcinoma of the prostate 

The prostatic smear showed an overall positive correlation of -11 with the 
^jjjsults of open perineal or tiansurethral biopsy Greater accuracy was obtained 
in the late cases An overall accuiacj of 71 per cent was shown for needle biopsy 
when compared with the lcstilts of open or transurethral biopsy In the last 2S 
cases, including si\ early carcinomas, the needle accuracy was 100 per cent In 
these 2S cases the accuracy of pnlpaton impiession was 00 pci cent 

The applicability of the canons diagnostic methods m the confirmation of 
cnicmoma of the prostate is discussed 

It is concluded that with the rectal finger ns a guide in discovering cases of 
carcinoma of the prostate, and with the biojisj needle as a confirmatory agent, 
a high degree of accuracy can be achieved m establishing the presence of prostatic 
cancer Positive diagnosis, thus attained, will often be helpful before instituting 
palliative treatment in late cases, and mnv be highly lcwardiiig in disclosing early 
cases at a time when surgical cure is possible 

ADDENDUM 

Since this manuscript was submitted several comparable studies have been 
leported Two of these with results which iloscly parallel this study me the 
following Spring, W B and Aldcn, M W Canad M. A .1 70. 179-185, 1951 
Colby, F II Urol G9. 797-SOG, 1553 

8820 Wilshre Bhd , Bcierly Hills, Calif (JJK) 

3828 Hughes Ave , Cutter City, Calif (ill If ) 

Department of Surgery/Urology, University of California School of Medicine, 
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TREATMENT OF PROSTATIC CARCINOMA WITH RADIOACTIVE 
COLLOIDAL CHROMIC PHOSPHATE (P 32 ): 

A PRELIMINARY REPORT 

CARL RUSCHE and HENRY L. JAFFE 

From the Departments of Surgery ( Urology) and Radiology (Therapeutic), University of 

Southern California School of Medicine, and Department of Radiation Therapy, Cedars of 

Lebanon Hospital, Los Angeles 

It is the purpose of this report to evaluate the therapy and clinical results of 
the treatment of 28 cases of carcinoma of the prostate treated with colloidal 
radioactive chromic phosphate during the past year. 

Radiation therapy by means of radium and roentgen rays has been used as 
a form of treatment over a period of man}'’ years for certain patients Avith in¬ 
operable prostatic carcinoma. The results reported by Pasteau, Young, Barringer, 
Deming, Bugbee, Bumpus, and others, included treatment techniques employing 
deep x-ray therapy externally, as a veil as the interstitial use of radium and radon 
alone or combined Avith external radiation. The prostatic cancer Avhen radiated 
often shoAved definite reduction in the tumor mass. Occasionally complete eradica¬ 
tion of disease has been reported. More recently Avhen intensive x-ray and 
radium treatment Avas emplo}’’ed, most of the treated tumors showed some re¬ 
sponse. At the same time, Avith the larger x-ray and radium doses the incidence of 
complications resulting from the effects of radiation on the surrounding normal 
tissues increased in number and seA r erity. Bladder irritation and ulceration and 
damage to the adjacent intestinal loops resulting in radiation colitis, ileitis, and 
sometimes stricture formation, made the necessary intensive x-ray and radium 
treatment for this condition impractical. 

Flocks, Kerr, Elkins, and Culp (1952) haA'e reported the results of treatment 
of this disease by the interstitial injection of radioactive gold (Aul98). Wien 
such in colloidal solution Avas injected into the site of the prostatic cancer, the 
authors reported that 90 per cent of the material remained at the site of injection, 
and that it Avas apparently nontoxic. Improvements in technique seem to have 
done aAvay AA'ith the moderate rectal irritation Avhich they observed early in their 
studies. Local spread of the material is induced by the use of hyaluronidase, and 
the general spread by absorption into the blood is inhibited by epineplirin. One 
millicurie of radioactive gold per cubic centimeter of tissue represents approx¬ 
imately 65,000 equKalent roentgens of beta dosage together Avith some six to 
seven thousand units of gamma roentgens. Since the maximum range of the gold 
particle is only 3.8 mm. and because about 95 per cent of the effective rays are 
beta rays, A'ery intensive irradiation of the tumor tissue is possible AA’ithout danger 
of damage to the surrounding normal tissues. About one millicurie of colloidal 
gold-198 is injected into the prostatic area for each gram of estimated Aveight. 
This is accomplished by a special lead covered syringe AA r ith a rachet device per- 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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nutting considerable piessuie to be applied and at tbe same time limits the 
amount gnen to a lolurnc as selected bv the opeiatoi, innging from 1 to 5 cc 
The first 50 cases treated by these authors and followed fiom 7 to 17 months 
had preuouslj been treated by hoi monos and othei proccdui os without success 
The lesultsas repotted m the Journal of broloqtj (August, 1052) aieas follows. 


Aicragc ngc 

G9 

Previous treatment 

20 

Complications (nil rcct i!) 

15 

\livc without clinical disease 

27 

Alive with clinical disease 

8 

Dead without clinical disease 

7 

Dead with clinical disease 

S 

Biopsies after Au 


Posituc—27 


Ncgatnc—10 



We were impressed with tbe insults repoitcd by tbe Uimcrsity of Iowa gioup, 
but there were certain features of the gold treatment wliuh we considered 
unsatisfactory Tnst, the short, half-life of radioactnc gold (2 7 dajs) docs not 
make it piactical for shipping from the Atomu Eneigy Commission plant at 
Oak Ridge to the West Coast Tbe second disadaoutage of ladioactisc gold is 
the presence of gamma rajs These probably do not add sufficient nd\outage foi 
therapeutic pmposcs but do definitely present a health hn/nid to pelsonnel 
handling the matei ml because of their long inngo and high degree of penetrability 
This necessitates henry lead shielding (32 lb lend pot neecssniy) in shipping, 
which increases the cost of ail freight The gamma lays in ladioaotnc gold also 
increase the need for shielding in the opeiating room while the material is being 
prepared by the ladiologist It requuesa speciat lead lined sy lingo for the suigeon 
in ordei to protect lus hands To allow foi the physical decay dm mg slapping, it 
is necessary' to order a laiger quantity of the material This added quantity le- 
quues additional lead-shielding in shipping and furthci increases the cost of an 
freight The possibility' of bone marrow depiession by the gamma ladiation is 
another disagreeable factor Recently, four cases ha\ e been i eported by' Botsfoid, 
Wheeler, Newton and Jaques (1953), whole bone mairow depression occuired 
from doses of radioactne gold injected intrnpcritoncally and mtinplcurally in 
ranges o\er 50 millicuiies 

Wo sought a radioaetn e substance that could be made in colloidal foim w ith a 
particle size large enough so that it w ould not peimeate the blood vessels and thus 
enter the general circulation We wanted a substance that would have puie 
beta radiation so that there would be little or no damage to adjacent normal 
struetuies and would lequire a minimal amount of shielding for slopping and safe 
handling m the operating loom We desired to obtain a substance with a longer 
half life so that physical decay w ould not be rapid, and it might bo possible to 
keep the material on hand for use as needed 
Radioaetn e colloidal chi omic phosphate seemed to fulfill all of these require¬ 
ments It is made in the laboratoiy from tbe soluble form of radiophosphorus 
(P B ) ft has a physical decay or half hfc of 14 3 days It is a pure beta ray emitter 
w ith energy of 0 7 million electron volts It has a range of 8 mm of maximum 
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penetration in water or tissue, and it delivers a total dose in roentgen equivalents 
physical (REP) of 885,000 REP to 1 gm. or cubic centimeter of tissue containing 
1 millieurie of the isotope completely disintegrating. The shielding required to 
protect the surgeon’s hands is minimal since beta rays are easily filtered out by 
plastic, glass and aluminum. The rubber gloves worn by the operator are sufficient 
to protect the skin of his hands from contact with the beta rays. If there is any 
contamination of instruments, linen, operating room table or floor, the radio¬ 
active material may easily be washed off by means of a detergent soap and water. 
The handling of the patient postoperatively is safer because there are no long 
range gamma rays which may cause injury to visitors or to adjacent patients in 
wards. The effect in the tumor area is that of millions of beta particles of the 
material each acting as a radiation source which extends its effect over a distance 
of 8 mm. Theoretically, if one could distribute the material uniformly throughout 
the cancer area, it would be possible to destroy all of the cancer tissue without 
injuring the adjacent normal tissues. 

Intensive radiation occurs in the immediate area of the injection of the isotope. 
However, the material may not be taken up by the lymphatics and delivered 
to the regional lymph nodes, as has been demonstrated with gold. It is question¬ 
able whether a lymph gland packed with tumor cells would receive additional 
radioactive material. 

We have seen no deleterious effects from the use of this isotope as far as the 
general condition of the patient or the bone marrow is concerned. We have 
monitored the excreted urine and find that per cent of the injected material 
is excreted in 24 hours, and only an additional 1 per cent is excreted for the next 
6 days. This shows that 97.5 per cent of the material stays at the site of injection. 
Samples of the patient’s blood and bone marrow failed to reveal any radiation 
activity in these tissues. Very small amount of radiation could be picked up 
over the spleen, kidneys, and liver. This amount of radiation is not considered 
large enough to cause any damage to these organs. 

When colloidal chromic phosphate was injected into the prostate of dogs, and 
they were sacrificed between 4 to 5 months, the following changes were noted. 
The entire prostate was reduced in size, the tissue was firm, avascular, and failed 
to show any radiation activity. The liver, spleen, kidneys, and lungs showed no 
deleterious effect or radiation activity. Sagittal sections through the prostate 
close to the site of the implanted radioactive material revealed scarring and 
inflammation with areas of necrosis. However, it was remarkable how restricted 
the effect was in the prostate. The histological examination disclosed a diffuse 
increase of fibrous connective tissue throughout the organ. The only tubules that 
showed any effect were in the immediate region of the implanted chemical 
(figs. 1 and 2, courtesy Dr. Harry Goldblatt). Microscopic sections on liver, 
kidney, spleen, lungs, and pelvic lymph glands showed no significant changes. 

Patients with carcinoma of the prostate may be divided into three states of the 
disease, dependent upon the clinical findings: 1) when the cancer is limited to the 
prostate itself; 2) when the tumor extends beyond the prostatic capsule into 
the periprostatic tissue and regional lymph nodes; 3) when there are distant 
metastases. Unfortunately, the number of cases of carcinoma of the prostate in 
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Fig. 1. .’1, low power photomicrograph of section of prostate of tlog 1 cm. from site of 
injection. B, high power, same section. 

stage one is small, approximately 5 per cent. In these patients the disease is 
discovered either by a routine rectal examination or at. the time of transurethral 
resection. The treatment of choice in this stage is total piostatectomy. 

A much larger number of patients present themselves in the second stage of the 
disease. Symptoms of bladder neck obstruction are usually present, and the 
examination reveals a fixation of the gland with extension of the lesion along the 
seminal vesicles. Occasionally regional lymph nodes are involved. However, no 
evidence of distant metastases are demonstrated. The treatment suggested in 
these cases has been transurethral prostatic-resection and hoimonal therapy. 
Approximately 50 to GO per cent of the patients with prostatic cancer present 
themselves in the second stage of the disease. 

The patients seen in the third stage of the disease have all the findings of those 
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Fig. 2. A, low power photomicrograph of section of prostate of dog at site of injection. 
B, high power, same section. 

in the second but in addition have distant metastases (osseous and lungs). The 
treatment in these patients has been transurethral resection of the bladder neck, 
estrogens, orchiectomy, and high voltage irradiation for relief of pain. 

TECHNIQUE OF INJECTION 

The perineal approach to the prostate for carrying out interstitial irradiation 
of the gland was found unsatisfactoiy because it does not permit adequate ex¬ 
posure of the prostate and the regional lymph nodes. However, rb has been sug¬ 
gested that the prostate be injected from both approaches in order to obtain a 
more thorough distribution of the isotope. In three of the patients, metastatic 
masses 2 and 3 cm. in diameter were encountered. In only one was the mass 
removed. A biopsy was always taken of the involved nodes, and an attempt was 
made to thoroughly infiltrate all palpable nodes with the radioactive material. 
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It has been observed that in the smaller prostates the response has been better. 
Therefore, an increasingly larger amount of prostntic tissue lias been removed 
transvcsically befoie canying out the injection, and the number of points of 
injection have also been increased. 

After the bladder is opened a finger is placed in the rectum, making palpation 
of the prostate gland possible, to determine the local extension of the disease, the 
consistency and size of the prostate (weight in grams). 

It is on this basis that the amount of radioactive material to be injected is 
calculated. A second biopsy of the prostate is always obtained at this time, and 
a revision of the bladder neck is carried out when obstruction is present. Multiple 
21 caliber spinal puncture needles arc inserted transvcsically into the substance 
of the prostate, seminal vesicles, periprostatic tissues, and involved regional 
lymph nodes. The use of multiple needles has the advantage of obtaining more 
oven distribution of the material, and in addition the immediate knowledge of 
direct entrance into a blood vessel, thus avoiding introducing of the material into 
the blood stream. Following the placing of the needles, the finger is removed 
from the rectum, making two hands available for manipulating the syringe, a 
distinct and welcome advantage. The radiologist is always in attendance to cal¬ 
culate and to prepare the material to be injected in each ea«e. The solutions con¬ 
tain from 1 to 3 millicuries of chromic phosphate per cubic, centimeter. To the 
isotope there is added 100 TU of hyahuonidase in 1 ce of 1:1000 epinephrine. 
Approximately 0.3 to 0.5 millicuries are injected for each gram of tissue; the 
largest amount injected in any single case was 40 millicuries. 

A special syringe has been designed which permits the use of disposable glass 
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cartridges. The material is packaged in these cartridges and therefore the loading 
of each syringe at the operating table is unnecessary. This minimizes the danger 
of contamination of the operator and operating room equipment. The syringe is 
shielded by a plastic cover which is adequate to filter out the beta rays (fig. 3). 

The bladder is closed and drainage is maintained by an indwelling urethral 
catheter for 5 days. 

The first 28 patients with cancer of the prostate who have been treated with 
chromic phosphate (P 32 ) are presented. The patients chosen for treatment were 
considered in stage two of the disease. With two exceptions thejr had all received 
estrogens from six months to two years. Eight cases had bilateral orchiectomies 
prior to treatment. 

RESULTS 

Ages of patients, from 54 to 81. 

Symptoms: Bladder neck obstruction, 8; acute retention, 13. 

Previous surgery: Transurethral prostatic resection, 13; bilateral orchiectomy, 
8; permanent suprapubic cystostomy, 2. 

Unilateral or bilateral extension to the seminal vesicles: 28. 

Acid phosphotase: Elevated in 6. 

Amount of radioactive material introduced: 6 to 40 me. chromic phosphate (P 32 ). 

Number of deaths: 4. Cardiac arrest, 1; pulmonary embolus, 1; coronary, 2. 

CLINICAL COURSE 

Change in size of prostate: None in 10; decrease in 18. Change in consistency 
of prostate: Softening, 4; firmer, 14. Postoperative biopsies: 3 months, 10; 12 
months, 1. 

Although sufficient time for detailed evaluation has not elapsed, the clinical 
results of treatment in this small group of cases have been interesting and 
encouraging. In 14 cases there was a remarkable decrease in the size of the 
gland and a definite change in consistency of the prostate within 30 to 60 days 
following treatment. Fifteen patients experienced a gain in weight and a general 
feeling of well-being. In 2 patients osseous metastases developed following treat¬ 
ment, one at six months, and the other at 4 months, respective^. 

The microscopic findings are neither as striking nor as encouraging as the 
rectal and clinical findings. A biopsy with the perineal needle or transurethral^ 
was obtained in all cases before treatment. A second was obtained transvesically 
at the time of injection of the isotope, and a third three to four months post- 
operatively. Tissue removed at 3 months was radioactive. Only ten of our patients 
have been treated more than six months, therefore postoperative biopsies have 
not been obtained in the other eighteen. In only one other case was a biopsy taken 
at 6 months. There was evidence of tumor in all biopsies. After a study of many 
sections in each patient, it was evident that there are histological changes in the 
radiated tissue when compared to the specimen of tumor obtained before treat¬ 
ment. Some sections revealed the presence of diffuse fibrosis and areas of necrosis. 
The nuclei of the malignant cells appear hypochromatic, irregular and shrunken, 
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consistent with dying ceils. However, in other areas in the saine sections the 
tumor cells appear healthy and apparently me growing actively. The patient 
who has survived more than 12 months, is in excellent general health, without 
evidence of metastnses. The prostate is small, firm, and fixed. The sections of 
tissue removed prior to treatment show epithelial cells arranged in strands, 
columns with small acini. Diagnosis, adenocarcinoma (fig. -1). .Sections of tissue 
obtained at 3 and G months after inteistitinl radiation with chiomic phosphate 
showed many areas of increased fibrosis, with areas of necrosis and inflammation. 
At 12 months there was extensive fibrosis throughout areas of the sections, and 
large masses of tumor cells revealed radiation changes. However, it is not possible 
to say from the histology that the tumor was destroyed in a single case (fig. 5). 



mnnthi ™< 1 „'‘. OB ; po " er photomicrograph of section of prostate, of patient alive over 12 
months’ Foiloning 1 *treatment!’ of a section of Prostate, same patient, 3 
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Fig. 5. 4, low power photomicrograph of section of prostate, 12 months following treat¬ 
ment, showing marked fibrosis and atypical glandular formation. B, high power section 
reveals same advance radiation changes, but cells are present which can not be distinguished 
morphologically from tumor cells. 

The marked scarring, necrosis, and diffuse fibrosis with the cellular changes 
which have been observed close to the site of the implanted radioactive material 
both in man and animal suggest that with thorough dispersion of radioactive 
chromic phosphate (P 32 ) throughout the organ, destruction of prostatic cancer 
should be obtained. 

COMPLICATIONS 

No serious complications have developed thus far. Some of the patients with 
edema of the rectal wall have complained of bowel irritation. Mild bladder 
symptoms have occurred in nearly all patients. These discomforts have subsided 
within 30 to 40 days. Immediate blood studies revealed a very small amount of 
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material present,, but there have been no late changes demonstrated in either 
blood or bone marrow. One patient, who died of pulmonary embolus after 5 days, 
showed radioactivity in the prostate and the associated pelvic tissues. The liver 
was radioactive. No evidence of radioactivity was noted in the spleen, kidneys, 
or lungs. An assay of the liver for the radioactivity content is being undertaken 
to determine the amount of material contained in (his organ. 

The authors wish to extend their gratitude to Mortimer E. Morton, Chief of 
Radioisotope Unit, Veterans Hospital, Long Beach, for his valued assistance and 
sedulous effort. 

SUMMARY 

Preliminary experience with the treatment of 28 cases of carcinoma of the 
prostate using colloidal radioactive chromic phosphate has been reported. Inter¬ 
stitial radiation of cancer of the prostate in stage two of the disease using radio¬ 
active isotopes cmiting beta radiation, seems encouraging. 

1680 N. Vine SI., Hollywood, Cali}. (C.F.R.) 

Cedars of Lebanon Hospital, Los Angeles, Calif. ( Il.LJ .) 
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From the Departments of Urology and Biochemistry of Northwestern University Medical School, 

Chicago, III. 

The recent availability of radioactive materials has led the urologist to search 
for substances which would be effective in destroying or controlling neoplasms of 
the prostate gland and bladder. 

Radioactive colloidal gold injections, as a therapeutic measure have been 
advocated by Flocks and Kerr. 1 Their preliminary reports offer sufficient en¬ 
couragement to prompt further and more extensive investigation. 

After inspecting some of the clinical work of Dr. Flocks at Iowa City, we felt 
that additional experimental work, using dogs, might be helpful in clarifying 
some of the unanswered aspects of this problem. Two phases of the problem 
seemed important. Since we were unable to find an}' published reports detailing 
the distribution and excretion of the radiocolloids following injection into the 
prostate gland, we felt it would be worth while to undertake such studies in 
dogs. The detailed findings of this stud}' have been made the subject of another 
preliminary report. 2 

The present report is an attempt to record exactly what occurs locally in the 
prostatic tissue as well as in distant organs of the dog after injections of radio¬ 
colloids. Early and late tissue changes as well as distribution of the material 
within the prostatic capsule have been studied. Additional observations will be 
reported after a still longer period has elapsed. 

Radioactive colloidal chromic phosphate (P 32 ) was used in these studies as 
well as radioactive colloidal gold (Au 198), since we felt that radioactive phos¬ 
phorus offered several theoretical advantages. 

Radiophosphorus, which has a half-life of 14.3 days and emits only beta 
particles with maximum energy of 1.7 m.e.v., has many advantages over radio¬ 
gold which has a half-life of 2.7 days and emits 0.95 m.e.v. beta rays and 0.74 
m.e.v. gamma rays. The absence of gamma rays makes the handling of radio¬ 
phosphorus simpler and the radiological hazard to the personnel less. The longer 
half-life and higher energy of the beta rays of radioactive phosphorus result in 
a more prolonged and greater radiation than can be achieved with radiogold, 
using an equal concentration per gram of tissue. Complete disintegration of one 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. , 

Work made possible by the Urologic Research Fund of Wesley Memorial Hospital and 
aided in part by funds supplied on Contract AT (11-1) 94 between Northwestern Uni¬ 
versity and the U. S. Atomic Energy Commission. 

* Markle Scholar in Medical Science. 

1 Flocks, R. H. and Kerr, H. D.: J. Urol., 68: 510-522, 1952. . . . 

2 Cooper, J. A. D., Bulldey, G. J. and O’Conor, V. J.: Intraprostatic injection ot 
radioactive colloids: I. Distribution and excretion following injection in the dog. 
J. Urol., 71: 624, 1954. 
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Tam i I Comparison of rtnhation ilclucrcd bij rarfioachtc phosphorus 
and radioaciiic gold 



FRACTION OF DFCAA 

FQL1N ROKNTCVNS 

TOTAL FQLtN 


IN FIRST 21 

DEL1\FRFD IN FIRST 

ROFNTCENS 


HQUKS 

21 HOIKS* j 

VI EH FRED* 

Au 19S 

0 23 

19 1 

84 

P 32 

0 017 

U G i 

SSo 


* These figures nrc c dull Ucd for n dose of 1 miciocuric per grum of tissue to complete 
disintegration 


miuocurie of P r per giam of (issue will dein ci a ladialion dose of SSo eqm\ alcnl 
roentgens (or), while the same amount of Alt 198 will delnci only 7(» ei of 
beta radiation The gamma raj contribution from gold is difficult to assess 
with certainty, but is of the older of S r per mitrotuuo disintegrating 3 per ginm 
of tissue Thus, it is possible to dclner npprovmutely ten times the ladmtion 
dosage with radioaetne phosphorus as compared with raehonclnc gold The 
range of the beta particles fiom radiopliospliorus is about double that of i.idio- 
gold The longer half-life of P r permits a longer penod of stoiage befoie use 
The adiantiges of gold lie in wlmteaei (ontnbution the gamma ladialion 
has to wider radiation of tissue Foi large doses of ladiogold, the ioentgens 
deluded to the gland by gamma rajs alone may bo in the canecricidal innge 
This is important, if homogenous distribution in the gland cannot he adueied, 
since the effect of beta radiation is limited to a small volume sun minding the 
colloid The apparent greater unifoimify and stability of the gold colloid and 
the lesser tendency to fotm Iaigci aggiegates may also be ad\nntngeous Sec 
table 1 


MLTIlODfe 

Ten dogs weie injected with colloidal chionuc phosphate and nine with col¬ 
loidal gold The methods of injection and picpaintion of m itenal aie descubed 
in detail clsewheie’ Animals were sacrificed at mtcnals of two weeks to tlnce 
months in the case of phosphoius, and mtcnals of one week to sesen weeks in 
the case of gold All oigans wore examined caiefully both giossly and micro 
scopically Tissues were prepared m the usual way, using paraffin embedding 
for sectioning and were stained with hematoxylin and eosm Fat stains weie 
also done on the livers to detect possible In er damage The prostates injected 
with gold were also stained by the method of Elftman and Elftman 4 to better 
visualize the colloidal particles of this material Serial sections of the prostates 
were made m ordei to determine the distribution of colloid m all areas of the 
gland See figuie 1 


actrac^tsotonM’''P ? and Him G J Dosigc determination with radio 
Itoent Ilad^TiierapP 69^60 1 g°g Sldcr ' ltlons 111 bmrapj «nd p.otnct.on Am J of 
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Fig. 1. Normal dog prostate 
RESULTS 


A. Radioactive colloidal chromic phosphate (P 32 ). The animals in this group 
showed no abnormal gross or microscopic findings except those to be described 
in the prostate gland and its investing layers. The regional lymph nodes were 
grossly unchanged and showed little, if any, radiation reaction. 

There were a moderate number of periprostatic adhesions, more marked in 
the animals that had had extravasation of the radiogold at the time of injection. 
All of these adhesions were filmy and easily broken up by the finger. The pros¬ 
tate, itself, showed areas of subcapsular hemorrhagic reaction at two to five 
weeks. Serial sections of the gland revealed that the material had not been 
distributed uniformly throughout the tissue as we had hoped it might be, but 
that large areas of the gland were completely free of change. This was true in 
all of the prostates examined in spite of efforts to reach every part of the gland 
by the injecting needle. 

Microscopically (figs. 2, 3 and 4), the reaction to radiophosphorus was marked 
first by acute necrosis, moderate hemorrhage and slight exudative reaction. The 
necrosis involved both fibrous and connective tissue as well as epithelial ele¬ 
ments. The vessels showed a proliferative intimal arteritis with necrosis of the 
wall. This acute radiation reaction was very effective in destroying tissue, but 
it was even more apparent microscopically that much of the normal prostatic 
tissue remained unchanged. The acute reaction subsided after five to six weeks 
and healing became apparent at this time, and was fairly complete at the end 
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1 in. 2 Dog No 1, five weeks after injection Acute necrosis and homo!rluige following 
injection of radioactive phosphorus Note incomplete distribution 

of three months. Healing by scar foimation gave the picture of incieased con¬ 
nective tissue, decieascd ot absent glands, pigmentation, cystic dilatation of 
nearby glands, and, in some aicas, hyalini/ation. We weie able to find noimal 
glands in the center of an area of hyalinizntion in several cases, indicating that 
destruction had not been complete even in the center of the most marked radia¬ 
tion reaction. 


B. Radioactive colloidal gold (Au 19S). The animals in this gioup showed a 
much more marked peiiprostatic reaction as well as evidence of ladiation effect 
in the legional lymph nodes. The dogs sacrificed at one and two weeks showed 
considerable edema of the peiipiostatic fat and cnlaiged hemoirhagic iliac 
lymph nodes. Those saciificed at four and seven weeks had firm fibrous adhesions 
to the piostate and the gland was lemoved with difficulty for this leason. The 
lymph node change w’as quite prominent in this group. In the dogs injected with 
radiophosphorus, we had difficulty at autopsy in finding suitable legional nodes 



480 


BULKLEY, COOPER AND O’CONOR 




Fig. 4. Dog. No. 3, three months after injection of P 32. Section to show healed lesion 
with hyalinization and fibrosis. Note normal prostatic glands still present. 
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of any size for section, but, in the dogs injected with radiogold, these lymph 
nodes were enlarged two to three times, and, in most eases, hemorrhagic. Serial 
sections of the prostate, itself, showed a more marked capsular reaction, but 
about the same patchy pattern of distribution as we had observed in the case 
of radioactive phosphorus. 

Microscopically (figs. 5 and 0), the acute reaction to radioactive gold was finite 
different from that observed in the previous group. Sections of prostates removed 
at one and two weeks showed an acute suppurative reaction with exudate in the 
glands and connective tissue. There were only small areas of hemorrhage and 



rirW;„ 5 ' Dof i'- No - 14 I ? ne month following injection of Au IDS. Section to show acute 
reaction resulting from injection of radioactive gold. Note exudative type reac. 
non as contrasted with figure 2. 
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Fig. 6. Dog Xo. 13, seven weeks following injection of radioactive gold. Section to show 
late result following injection of radioactive gold. Area of scar surrounded by normal 
prostatic gland. 

necrosis. The peritoneal reaction was more marked. The entire picture was 
that of an acute exudative reaction, and, at first, we thought we were dealing 
with a bacterial prostatitis. However, this suppurative type of reaction was a 
constant finding in all the five animals sacrificed at one and two weeks, and we 
feel that it represents the radiation reaction to the radioactive colloidal gold 
Later results, microscopical^, were very similar to those observed with phos¬ 
phorus. Healing took place hy scar formation with an increase in connective 
tissue which replaced the glands destroyed. Again we were able to find normal 
glands in the midst of this scar tissue, indicating that the radiation effect had 
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not been sufficient to destioy all of tbo prostatie glands, even wline one would 
expect a maximum effect 

The lixci and spleen showed no muioscopie (hange m spite of the pickup of 
considerable radioactive matenal 2 Otbei tissues weic also unchanged gtossly 
and microscopically 

DISCUSSION 

It became apparent eaily in this study that our mam problem was to achieve 
equal and uniform distnbution of the colloidal mnteimt thioughout the prostate 
gland In the iase of both radioactixe gold and phosphorus, there was found to 
be little diffusion away from the path of the needle m spite of the addition of 
relatively large amounts of hjaluromdnsc and attempts to impiovo the tech¬ 
nique bj moving the needle to all sections of the gland The matenal in many 
cases had apparently diffused out into the subcapsulai space so that we found 
a marked capsulai radiation inaction and periprostatitis, but mam mens of 
prostate entnelv free of change Since many of the piostales weighed only five 
to ten grams, and were easily accessible at the time of injection, we had ex¬ 
pected to achieve a fairly complete destruction of the entire prostate We esti¬ 
mated roughly that we had destioycd as little as 13 pel cent of the total piostnte 
gland in some animals and as much as 73 per cent in otbeis, but m none of these 
animals had we achieved complete destitution of tissue within the piostatic 
capsule Flocks,' in his lepoit on indioaitivc gold injected into human piostatic 
carcinoma, apparently expciienced similar difficulties m distribution which he 
mentions in this report This lack of distnbution m the human is also borne out 
by the fact that be has been able to show lndintion effects m only about half 
of the biopsies made aftci injection of radiogold into piostntic caumomn 1 It 
would seem fiom out studies on the dog that fuithei effoits should be made to 
improve the technique of injection or the composition of the matenal, in ordei 
to instne a more complete distnbution of the colloidal paiticlcs thioughout the 
gland 

The lack of demonstrable damage to livet, spleen oi otlici oigans, m spite of 
relatively huge pickup of radioactive matenal," would seem to indicate that 
the materials are safe to use locally without feai of senous side effects If a 
method can be devised to keep more of the ladioactivc matenal within the 
piostatic capsule, the possibility of damage to distant oigans will be even less 

The lymph node changes, both grossly and microscopically, were quite piom- 
ment with ladioactivc gold, and this may he a definite advantage to the use of 
gold in cases of carcinoma of the human piostate with lymphatic spiead Little 
ladiation change in the legional lymphatics was obseivcd m the case of animals 
injected with ladioactive phosphorus These obseivations were home out by 
the findings of much gieater radioactivity m legional lymph nodes of animals 
injected with ladiogold 2 

The diffeience between the acute radiation effects of the two materials was 
quite stnking Radioactive chromic phosphate caused an acute necrosis and 

5 Flocks, It H Personal communication 
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hemorrhagic reaction with little exudative reaction. Radioactive gold, on the 
other hand, caused an acute exudative reaction with little necrosis or hemor¬ 
rhage. This difference is difficult to explain. The late reaction of tissue to the 
two materials was quite similar. 


CONCLUSIONS 

The injection of radioactive colloidal chromic phosphate (P 32 ) and radioactive 
colloidal gold (Au 198) into the prostate of the dog causes no appreciable radia¬ 
tion effect in organs distant from the prostate. The only exception to this state¬ 
ment occurred in the case of the regional lymphatics following the injection of 
radiogold. 

Distribution of the colloidal material throughout the prostate was not uni¬ 
form in any instance, and in none of these animals was destruction of the normal 
prostate complete. Periprostatic reaction was marked in the case of both mate¬ 
rials, but more prominent following the injection of radioactive gold. When 
healing had occurred, large numbers of normal prostatic glands remained, and, 
in some cases, normal glands persisted within the center of the healed radiation 
scar. This was true following injection of both radioactive gold and radioactive 
chromic phosphate. 

The acute radiation reaction occurring in the dog’s prostate to radioactive 
phosphorus differs from that seen due to radioactive gold, but the long term 
result is about the same following injection of either material. 

720 N. Michigan Ave., Chicago 11, III. 
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Intense interest bus arisen m the role of the nchenal glands m caicinomn of the 
pi ostate, stimulated by Huggins’ woik with bilateral adrenalectomy 1 2 2 

In 1950, Sprague 2 in rc\ icu mg and discussing the physiologic effects of corti¬ 
sone brought out, first, that coitisone causes a depression of the endogenous 
production of adrenal cortical hormone, second, that experimentally, cortisone 
causes atrophy of the adrenal cortices in rats nnd, third, that a depression of 
urinary 17-hetostcroids occurs with the administration of cortisone Wilkins ct 
al s 6 demonstrated this clinically by show mg excellent results u ith cortisone in 
children masculinized by congenital adienal hyperplasia 
It therefore seemed reasonable to us that the use of relatncly large doses of 
coitisone in patients with ad\anced prostatic carcinoma might produce a 
“medical adrenalectomy” that could be ns effectuc os actual surgical bilateial 
adrenalectomy We also beheted that this Mould gi\c us an opportunity to 
study some of the still link noun factors existing in the hormonal interrelation¬ 
ship present in prostatic cancel Tavlor ct al ’ 8 9 m 1950 had reported on the 
use of ACTII and coitisone in a uidc x.mety of malignancies including a feu 
cases of prostatic cancer but no detailed and extensive studies of carcinoma of 
the piostate had been reported at the time ue undertook this study Since then, 
there has been a case report m the literature 10 and more recently Harrison, Thorn, 
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features and urinary excretion of 17 kctosteroirls and estrogens Ann Surg ,122:1031-1041, 
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’Huggins, C and Bergenstal, D M Surgery of the adrenals JAMA, 147' 101—10G, 
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3 Huggins, C and Bergenstal, D M Inhibition of human mammary and prostatic 
cancers by adrenalectomy Cancer Research, 12 134-141,1952 

,„®P ra Bue, R G and others Obsuvations on the physiologic effects of cortisone nnd 
ACTH in man Arch Int Med 85 199-25S, Feb 1950 

s Wilkins, L, Lew is, R A ,Klc ” " " 

se of 

’ —2o2 Aiit/u 


dies on the treatment of congenital adrenal h\per 
A Mctab , 12 257-295,1952 

Iorris, R S , Jr Coitical steroids in treatment of 
cancer, observations oneffccts of pituitary adrenocorticotropic hormone (ACTH) and corti 
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hemorrhagic reaction with little exudative reaction. Radioactive gold, on the 
other hand, caused an acute exudative reaction with little necrosis or hemor¬ 
rhage. This difference is difficult to explain. The late reaction of tissue to the 
two materials was quite similar. 


CONCLUSIONS 

The injection of radioactive colloidal chromic phosphate (P 32 ) and radioactive 
colloidal gold (Au 198) into the prostate of the dog causes no appreciable radia¬ 
tion effect in organs distant from the prostate. The onl} r exception to this state¬ 
ment occurred in the case of the regional lymphatics following the injection of 
radiogold. 

Distribution of the colloidal material throughout the prostate was not uni¬ 
form in any instance, and in none of these animals was destruction of the normal 
prostate complete. Periprostatic reaction was marked in the case of both mate¬ 
rials, but more prominent following the injection of radioactive gold. When 
healing had occurred, large numbers of normal prostatic glands remained, and, 
in some cases, normal glands persisted within the center of the healed radiation 
scar. This was true following injection of both radioactive gold and radioactive 
chromic phosphate. 

The acute radiation reaction occurring in the dog’s prostate to radioactive 
phosphorus differs from that seen due to radioactive gold, but the long term 
result is about the same following injection of either material. 

720 N. Michigan Ave., Chicago 11, III. 
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3 Acid and allahnc phmphata'f findings I'oui of the 10 patients initially h id 
olexatcd scium acid phospli itasc and 3 of these showed definite and consistent 
deeiease, m one to nounal leceF Two of these putinits had impicncment in 
their local lesion but one of the two had no swnptom.it ic impioxemcnt Two of 
the 10 had a maikcd piogiosxixe nn ir.rc in m id phosphatase and jet both had 
wonderful symptomatic relief and impio\einent in then local lesion The ic- 
maindcr had no essential change in ae id phosphatase Thus tlieie seems to bo no 
partieulai relationship between changes in the aeiel phosphatase and sympto¬ 
matic impioiament oi change m the local lesion 
Two of the patients with lintlallv elevated lew els of semm alkaline phosphatase 
had a definite and progress^c imlease, while the lemainder had no essential 
change 

4 Improumcnl in bony meta^tnies by a -my None of om patients showed im- 
pio\cment m tlieir bony metastases, as determined by seual x-ia\ studies In 
fact, 0 actually had an me lease m the number and si/e of metastases Theotheis 
showed no leal change 


iioiimonat, srenu s 


1 17-Keto\hroid excretion llie excietion of 17-ketosteioids was followed in 
all of om patients Four of the 10 patients had a definite deeiease in then lummy 
17-ketosteroieIs In the otheis, all of whom had can low lecels to begin with 
(below 2 mg/24 Ins) tlieie was no change It is of interest that all but one 
patient had initial 17-ketostoroid Ic\els of 1 1 mg /24 his oi less, the exception 
haxmg an initial le\cl of G 8 mg/21 his The relationship between changes m 
17-ketostcioids and clinical lmprmemenl can be summan/ed as follows 

Decieisc in 17 kctosloroids anil cluneal miprou mrnt 4 cases 

No change in 17 ketostcroids uni climcat improcemcnt 4 cases 

No change in 17 kctosteioiiis mil no clinical iinproxement 2 cases 

2 Protein bound iodine Serial determinations of the piotein-bound iodine as 
a measuie of pitmtaiy thjiotiopie and Ihjioid function weie done on 4 of our 
10 patients All 4 showed a consistent and steadj deeiease fiom an aierage con¬ 
trol lex el of 0 5 miciogiums/100 ce to an axerage of 3 8 microgiams/100 cc 
This is consistent with lepoitcel insults 11 1,1 

3 Pituitary yonadotropm excretion (FS1I + L1I) The urmaiy excretion of 
gonadotiopm was followed m 3 of the patients, with initial lciels on 2 more In 
all 5, the reactions weie initially /eio The 3 patients which were followed had 
marked increases in gonadotropin exe iction while on i oitisone, then leyels i.ang- 
ing between 80 and 220 M U /24 his This use ot gonadotiopm dining eoitisono 
(and ACTII) theiapv has been piei lously descnbed diiiuig tieatmcnt of arthritis 
and other diseases 15 


■ Wolfson, W Q andotheis Coiticogenic liipolhjioidism, ils icgulnr occurrence and 
t r , ?*BJimcancc during prolonged thci ipeutic -ulrnimsti ition of ACTII or cortisone 
' 7, « , Clln Med , 36 1005-1000, 1050 

/i>m\‘ lr i 5 ’ J k> Riegel, C and J rismnu I, P I.xpciicntc with piotem bound iodine 
(1 151), effect of ACTII ’ - '' ■ iso 

Sohval, A R mid on 

urinarj gonadotropin c 1 i 
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Fig. 1. A,excretory urogram showing hydronephrosis, secondary to ureteral involvement 
by prostatic carcinoma. B, after remission on cortisone therapy, showing regression of 
dilatation C, after relapse. 

I,. 17-Hydroxy-corticoid excretion (compound F). The urinary excretion of 
compound F tvas studied in 5 of the patients. The initial levels averaged 13 
mg./24 hrs. and all were consideied within the normal range. Following the ad¬ 
ministration of cortisone they all had the expected increase in 17-hydroxy- 
corticoid excretion. 

COMPLICATIONS 

The only complication from cortisone therapy encountered in our series was 
the reactivation of an old ulcer in one patient. His symptoms responded to ex¬ 
tensive medical therapy despite the continuation of cortisone. No hemorrhage 
or perforation occurred, although this danger should be kept in mind. Therefore, 
it would be unwise to treat a patient with a known active or recently active ulcer 
with cortisone. 

All of our patients were placed on a low sodium diet to prevent the possible 
occurrence of edema from the sodium retention action of cortisone. Those who 
did not have frank cardiac disease were placed on a diet containing 1 gm./24 hrs. 
of sodium, and the others on 300 mg./day. The patients on 50 mg. cortisone a 
day were given 3 gm. of potassium chloride (tablets) by mouth each day. When 
the cortisone dose was raised to 100 mg./day, the potassium chloride was in¬ 
creased to 6 gm. in divided doses. If stilbestrol should be given along with corti¬ 
sone, then the dangers of salt retention and subsequent edema would be much 
increased. Frequent injections of a mercurial diuretic might then be necessaiy. 

No difficulty with hypertension was encountered. One patient was a mild 
diabetic but no adverse effects were noted. 

The dangers of sudden withdrawal of cortisone after a prolonged course are 
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Fio. 2. Cortisone and bilateral adrenalectomy: comparative results (adrenalectomy 
figures are from the combined series of Huggins and Bergcnstal, ‘West et al. 16 Harrison et 
al. 17 and Lcberman et a l, 77 ) 

real inasmuch as such patients would be temporarily in a state of adrenal in¬ 
sufficiency. By gradual withdrawal, this complication can be avoided. 

THE NUMBER OF PATIENTS OBTAINING REMISSION AND THE LENGTH 
OF THIS REMISSION 

We feel that 8 out of the 10 patients had a clinical remission on cortisone 
therapy and in 6 out of these 8 there was some evidence of tumor regression by 
change in the local prostatic lesion or acid phosphatase decrease. 

However, the length of the remission was relatively short and varied from 17 
to 180 days with an average of 82 days. 

COMPARISON WITH PUBLISHED CASES OF BILATERAL ADRENALECTOMY 

Since we have attempted by means of large doses of cortisone to produce a 
“medical adrenalectomy,’’ a comparison of our results with the effects of surgical 
bilateral adrenalectomy is important. We have drawn on the published results 
of four series, those of Huggins’ (University of Chicago), West 16 (Memorial 
Hospital, New York), Harrison 11 (Peter Bent Brigham Hospital), and Lcberman 11 
(University of Pennsylvania). Together these give a total of 26 patients available 
for analysis, omitting 4 additional patients who died in the immediately post¬ 
operative period (fig. 2). 

1. Symptomatic improvement. Twenty-two out of the 26 patients bad sympto¬ 
matic improvement. Again, here as in our cortisone series, the most striking thing 
noted was the relief of severe and often crippling bone pain. 

2. Improvement in local prostatic lesion. Nine out of the 26 patients were noted 
to have marked decrease in the size of their local pelvic lesions. 

S. Acid and alkaline phosphatase. Six of the 26 patients had a consistent de¬ 
crease in acid phosphatase following adrenalectomy. Alkaline phosphatase data 
are difficult to interpret. 

'* West, C. D., Hollander, V. P., Whitmore, W. F., Jr., Randall, H. T. and Pearson, 
U- H.: The effect of bilateral adrenalectomy upon neoplastic disease in man. Cancer, 6: 
1009-1018, 1052. 

17 Leberman, P.: Bilateral adrenalectomy in prostatic carcinoma. (In press.) 
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4- Changes in bony metastases by x-ray. As was seen in the cortisone series, 18 
out of 20 showed a steady progression of metastases. One patient of Harrison 
had definite improvement in the metastatic lesions and one in the Memorial 
Hospital series perhaps had temporary arrest. 

5. Number of patients with remission and length of remission. Twenty of the 
26 patients surviving bilateral adrenalectomy (omitting 4 additional patients 
djdng postoperatively) were felt to have clinical remissions. 

The period of improvement in the Memorial Hospital series varied from 14 
to 220 days, averaging 83 days. This is almost identical to the average length 
of remission in our cortisone series (82 days). However, the average length of 
remission in the other adrenalectomy series appears to be considerably longer. 

EFFECTS OF BILATERAL ADRENALECTOMY AFTER CORTISONE IS NO 

LONGER EFFECTIVE 

We performed late bilateral adrenalectomy on 3 of our 10 patients. Two were 
operated on after exacerbation occurred following good remission from cortisone 
alone. One of these (H.M.) had beneficial symptomatic effect from cortisone for 
two months without improvement in local lesion or metastases. Adrenalectomy 
was performed 2 months after cortisone was discontinued. At present, 6 months 
after operation, he is back working hard on his cattle ranch and is asymptomatic, 
whereas before he was bedridden. His acid phosphatase excretion decreased from 
a preoperative level of 4 Bodansky units to 1 unit after one month and 2 units 
after eight months. A large metastatic lesion in the right inguinal region which 
was extremely tender and painful immediately became no longer painful but only 
started to decrease in size during the past month, along with marked shrinking 
of his local prostatic lesion. It may be of some significance that in the last 6 weeks 
his maintenance dose of cortisone was increased from 37.5 mg. to 75 mg. per day. 
He has had an excellent clinical remission. 

The second patient (F.C.) was completely relieved of his severe pain for four 
weeks after operation but then began having pain as severe as before. It is now 
5 months since operation. He requires 75-100 mg. of cortisone a day to prevent 
adrenal insufficiency. No improvement is noted in his local lesion and there has 
been progression of the metastases. His acid phosphatase decreased from 22 
Bodansky units to 6 units after four weeks but now is 13 units. No change oc¬ 
curred in alkaline phosphatase excretion. 

The third patient (G.W.) was operated upon after a month of cortisone therapy 
had failed to produce any symptomatic relief or alter his progressive downhill 
course, although it caused his local lesion to disappear b3 7 rectal palpation. 
Adrenalectomy gave him marked symptomatic improvement which, however, 
lasted less than eight weeks. During this period, his acid phosphatase excretion 
which had fallen from 45 King Armstrong units to 26 units on cortisone, rose pro¬ 
gressively to 82 units. His alkaline phosphatase, which had risen from 29 units 
to 96 units, fell progressively to 50 units. He died from his malignant disease eight 
■weeks after surgery. 
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DISCUSSION 


The basis for endocrine therapy in carcinoma of the prostate stems from 
Huggins’ initial work 18, ls ' 20 with bilateral orchiectomy and estrogen therapy. 
From this he postulated that prostatic cancer represents an overgrowth of adult 
prostatic epithelial cells and like these cells, it undergoes atrophy when the andro¬ 
gens are reduced. Prostatic carcinoma is therefore dependent on the presence 
of circulating androgen for its growth. Castration or testicular inhibition by 
decrease of the pituitary gonadotropin output by estrogen results in a decrease 
in androgen which in turn prodccs a decrease in the size of the tumor and in the 
function of the cancer cells. 

After orchiectomy there is a fall in 17-kctostcroid excretion, followed by an 
increase for prolonged periods [Scott and Vcrmculcn 81 ]. The preliminary fall is 
due to removal of the gonads. Increased cxtragonadnl production of androgens 
presumably in the adrenal glands might account for later relapse after orchi¬ 
ectomy. Enlargement of the adrenals has been described in patients no longer 
responding to anti-androgen therapy. The mechanism for this increased adrenal 
androgen production for a long time was thought to be by stimulation of the 
increased pituitary gonadotropin which results from castration. This theory has 
now been questioned and the exact mechanism is still uncertain. 

Huggins feels that cancer of the prostate eventually becomes autonomous, 
that is independent of androgen, and is no longer repressed by anti-androgenic 
therapy. Total failure of castration and estrogen therapy in approximately 20 
per cent of the patients could then be explained on the basis of primary androgen 
independence. Support of this theory comes from Deming’s work” on intraoculnr 
tissue transplants in which it was found that after passage through 8 male genera¬ 
tions, the tissue then became independent of androgen and was able to grow in 
an cstrogonized animal. 

In the last few years, attempts have been made to diminish androgen secretion 
by the suppression of the pituitary gland by hormones other than estrogens. 
Trunnell et al. 23 used progesterone in the treatment of patients with advanced 
prostatic carcinoma on the basis of Albright’s theory 21 that androgen production 


11 Huggins, C. and Hodges, C. V.: Studies on prostatic cancer; the effect of castration, of 
estrogen and of androgen injection on serum phosphatases in metastatic carcinoma of the 
p ™tate. Cancer Research, 1; 293-297, 1941. 

Huggins, C„ Stevens, R. E., Jr. and Hodges, C. V.: Studies on prostatic cancer; the 
tail 8 ° ca8 t ra H°n on advanced carcinoma of the prostate gland. Arch. Surg., 43:209-223, 


Huggins, C., Scott, W. W. and Hodges, C. V.: Studies on prostatic cancer; the effects 
°: tever, of desoxycorticosteronc, and of estrogen on clinical patients with metastatic car- 
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depended on the secretion of luteinizing hormone (LH). They had excellent re¬ 
sults in 8 of 10 patients that had had no previous therapy and in 3 of 6 patients 
who were in relapse after the usual hormonal therapy. However, some doubt 
has been cast on the LH theory as the major mechanism, since 17-ketosteroids 
increase after ACTH administration. As has been shown, the 17-ketosteroid ex¬ 
cretion will decrease with inhibition of ACTH by cortisone. 

Although the evidence for the importance of androgens in cancer of the 
prostate is sound, it does not extend to their exact role in the induction of the 
cancer or in the maintenance of its growth. Questions arise because of the well 
established fact that the average testis produces less androgen and more estrogen 
as age advances and yet cancer of the prostate is principally a disease of the 
elderly male. Moreover, studies on average 17-ketosteroid levels in these patients 
as compared with other males in the same age group showed no essential dif¬ 
ference. The possibility thus occurred to us that there might be basic metabolic 
differences in these patients so that their androgens were not primarily secreted 
as 17-ketosteroids which would explain the dilemma. However, our few experi¬ 
ments 25 with exogenous androgen would indicate that this hypothesis was wrong 
since 2 untreated patients with prostatic carcinoma had the same rise in urinary 
17-ketosteroids after a test dose of 100 mgm. of testosterone propionate as a 
young and an old normal patient. However, they don’t completely rule out the 
possibility of abnormal metabolism of endogenous, as opposed to exogenous, 
androgen. Brendler and Scott 26 used large doses of testosterone on 3 patients 
with advanced disease. Two showed general improvement for a while, similar 
to the patients treated by cortisone or adrenalectomy and yet their acid phos¬ 
phatases rose and the disease progressed—a non-specific effect of the steroid 
similar to that we have seen with cortisone. 

Bilateral adrenalectomy was undertaken by Huggins because of experimental 
evidence on the role of the adrenals in neoplasia 27, 28 and in cancer of the prostate 
in particular, to remove the extra-gonadal source of androgen. This surgery has 
been successful only in carcinoma of the breast and carcinoma of the prostate, 
both of which are tumors felt to be under some endocrine control. 

That the use of rather large suppressive doses of cortisone alone (in advanced 
carcinoma of the prostate) gives results similar to surgical bilateral adrenalectomy 
is not surprising when one considers that essentially what we have done is to 
produce a “medical adrenalectomy.” This is analogous to the use of estrogen 
alone in place of orchiectomy. Most of the symptomatic improvement seen in 
our patients on cortisone can be explained on the basis of the nonspecific effect 
of the drug and most of these effects can be seen in other diseases treated with 
cortisone. Because of this, one of our colleagues has aptly called cortisone the 


!5 Miller, G. M.: (Unpublished data.) . . 

!t Brendler, H., Chase, W. E. and Scott, W. W. : Prostatic cancer; further investigation ot 
hormonal relationships. Arch. Surg., 61: 433-440, 1950. 

27 Ingle, D. J. and Baker, B. L.: The effect of adrenalectomy in the rat upon the rate ot 
growth of transplantable tumors. Endocrinology, 48:313-315,1951. 

58 Funk, C. Tomashefsky, P., Soukup, R. and Ehrlich, A.: The effect of hormonal factors 
and the removal of certain organs upon the growth of a transplanted rat tumor. Brit. J ■ 
Cancer, 5:280-287,1951. 
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“magnificent aspirin.” However, this is essentially the same symptomatic im¬ 
provement as seen in patients after adrenalectomy, who of course are maintained 
on cortisone. 

A point of confusion and a cause for speculation is the apparent improvement 
in the local prostatic lesion in a fair number of our own patients, and in the 
adrenalectomy patients as well, accompanied by occasional improvement in acid 
phosphatase, and yet with progression of bony metastascs in most of the patients. 
One possible explanation is that the local lesion may be less undifferentiated and 
thus more susceptible to hormonal influence than the metastascs. 

Other mechanisms can only be mentioned here. From our findings and others 53 
on the decreased thyroid function with cortisone administration, the possibility 
that the resulting decrease in general metabolism will also affect the metabolism 
of the tumor cells also exists but this does not explain the difference between the 
local lesion and the metastases. The question of inhibition of thyrotropic hormone 
as well as ACTH by cortisone arises. 30 Still another explanation of the shrinking 
of the prostate with cortisone arises from the known inhibiting effect of the drug 
on inflammatory tissue and thus the apparent shrinking of the tumor may be 
merely a decrease in the fibrous stroma. It must be considered that in cases no 
longer responding to one t3'pe of hormonal treatment, the residual tumor cells 
may have adapted themselves to become dependent on the new environment 
created by the treatment. This could explain the return of the local lesion in 
our two patients under these circumstances. However, Nnthanson 31 contends 
the tumor may have acquired vulnerability to effective therapy with other 
hormones. Hence, it appears that a shift in the endocrine status, as by cortisone, 
of the host may affect the response of a given tumor to hormonal agents. Some¬ 
how not now apparent cortisone changes the cellular environment or intrinsic 
cellular processes, but in a way which is peculiar to each neoplasm or group of 
neoplasms. 33 


SUMMARY 


Ten patients with disseminated carcinoma of the prostate in severe exacerba¬ 
tion following previous remission from orchiectomy and estrogen therapy were 
treated with cortisone, starting with 50 mg. per day by mouth in divided doses. 
Eight out of the 10 patients had marked subjective improvement and 6 out of the 
10 had objective improvement with decrease in the size of the local lesion and 
in 2, decrease in acid phosphatase. These results are comparable to those reported 
after bilateral adrenalectomy. The duration of beneficial response was rather 


.V balrni N. S. and Barker, S. B.: Histo-physiological effects of cortisone on rnt pituitary 

al Endocrinology, Dl: 127-134, 1952. „ pa 

.. „ re dnckson, S., Foraham, P. H. and Thorn, G. W.: The effect of maaaive cortisone 

1952 &Py on measurements of thyroid function. J. Clin. Endocrinol, and Mctab., 12:541-553, 
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short, averaging 82 days. This is probably shorter than after surgical adrenal¬ 
ectomy. Hormonal studies were done and their significance to our knowledge of 
hormonal interrelationships in carcinoma of the prostate is discussed. 

CONCLUSIONS 

When orchiectomy and estrogen therapy have failed in patients with ad¬ 
vanced prostatic carcinoma, cortisone treatment will often give an additional 
remission. 

Adrenal suppression by cortisone gives clinical effects similar to bilateral 
adrenalectomy in these patients. With either treatment, the effects are tempo¬ 
rary but are of somewhat shorter duration with cortisone alone. 

Bilateral adrenalectomy after cortisone has become ineffective still gives ad¬ 
ditional relief to the patients. 
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TACE IN PROSTATIC CANCER: CLINICAL AND BIOCHEMICAL 
CONSIDERATIONS 

GRAYSON CARROLL and ROBERT V. BRENNAN 

From the Department of Urology, St. Louis Univcrsity'School of Medicine, and St. John’s 
Hospital , St. Louis, Mo. 

Tremendous strides have been made in the treatment of prostatic cancer 
since Huggins' developed the concept that androgen was capable of activating 
tumor growth in this condition, and that inhibiton of androgen production or 
action by orchiectomy or estrogen administration often resulted in reduced 
activity of the neoplasm. 1 • 5 The initial improvement which resulted from orchiec¬ 
tomy and estrogen administration in many cases has been followed by exacerba¬ 
tion of the tumor, and this occurrence has led Huggins 3 to suggest that androgen 
from an extragonadal source, the adrenal, was responsible. 

It is well known that the administration of estrogens results in inhibition of 
the pituitary gonadotrophins so that the production of testicular androgens is 
markedly diminished. 4 ' 8 A further result of estrogen administration may be the 
neutralization of testicular and adrenal androgen before or at the prostatic 
tissue. 6 Recent evidence, 7 however, indicates that these beneficial effects of 
estrogen may be minimized due to the fact that estrogens themselves may be 
responsible for increased corticotrophin production. Whether the administration 
of estrogen actually results in increased adrenal androgen production is not 
known with certainty, but Harrison 8 considers this a distinct possibility, especi¬ 
ally where excessively large doses of estrogen are used. 

TACE,* a new synthetic estrogen, differs from other synthetic and natural 
estrogens in that it produces little or not adrenal hyperplasia in female rats 9 or 
in male rats. 10 A further difference is evidenced by the fact that in laboratory 
animals its administration does not produce pituitary enlargement. 9, " 

On the basis of these differences and in view of the probability that TACE 
would not cause adrenal stimulation in man, we have administered it during the 
past 32 months to a series of 42 patients suffering from prostatic cancer. These 
patients were between the ages of 50 and 90, and the disease presented wide 
variations. Five patients had demonstrable metnstases on admission, but the 


Read at annual meeting, South Central Section of American Urological Association, 
Kansas City, Mo. September 21-23, 1953. 
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acid phosphatase was elevated in 9. Alkaline phosphatase was above normal in 
only 2 patients. Five patients had occult carcinoma. Twenty of the patients have 
had orchiectomy. 

Estrogenic treatment was begun immediately following the diagnosis. Twenty- 
eight patients have received only TACE and the others who had received other 
estrogens previously were given TACE when it first became available. The 
usual dose of TACE was 24 mg. per day, but in some instances as much as 180 mg. 
were given daily. Nine of the patients were given TACE for 2)4 years, 10 pa¬ 
tients for 2 years, 6 patients for 1)4, years, and 4 patients for slightly more than 
one year. 

Twenty-nine patients in this series are still living and show definite improve¬ 
ment and a general well-being with normal phosphatase values and are free from 
metastatic lesions. 

The following are instances of marked improvement when TACE was substi¬ 
tuted for other estrogens: 

Mr. J. R. M. had a transurethral resection in December 1948 and received 5.0 
mg. of stilbestrol daily by mouth and 5.0 mg. weekly intramuscularly. Meta¬ 
static lesions of the lumbar spine and pelvis became progressively worse. TACE 
was begun in April 1951 and his condition improved remarkably. There was an 
increase in weight, his appetite improved, the blood phosphatase became normal, 
and the metastatic lesions disappeared. The improvement continued for 8 
months, but the prostatic disease recurred and the patient died 6 months later. 

Mr. H. A., aged 59, underwent transurethral resection for adenocarcinoma 
with metastases in April 1949. He received ethinylestradiol until December 1950 
at which time he began to lose weight and suffered from pain radiating down the 
legs. Pelvic metastases were evident and the acid phosphatase was slightly 
elevated. Ethinylestradiol was discontinued and TACE was administered in a 
daily dose of 24 mg. At the present time, nearly 3 years after TACE therapy was 
begun, the patient is in excellent health with no local regrowth of tissue and no 
evidence of metastatic lesions. 

Thirteen patients have succumbed during the study: Five of the deaths were 
attributed to cardiac disease. Nine of these patients had received other estrogens 
before TACE was administered and 4 had had only TACE. Seven of these 13 
patients had survived for four or more years. At autopsy, the adrenal gland was 
normal microscopically and macroscopically in five patients who had received 
TACE for varying periods just before their death. 

The estrogenic substances other than TACE caused nausea in 6 patients, 
vomiting in 3 patients, edema of the extremities in 3 patients, and some tender¬ 
ness of the breasts in all cases. It is interesting to note that after discontinuing 
the other estrogens because of these side-effects, TACE was given and all symp¬ 
toms disappeared. No patient has ever had sufficient gastro-intestinal upset, 
edema, or mastalgia while taking TACE to warrant its withdrawal. 

In view of the important role which androgens play in prostatic cancer, 17- 
ketosteroid determinations were carried out on a number of patients. Human 
urine contains steroids which have ketone oxygen at C.17. Some of these steroids 
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Table 1. Ketosteroid levels in normal men 


ACE GROUP 

SETOSTEROTD EXCRRTION. VO./24 HOURS 

xirzixxcj: 

20-40 

8-25 ! 

12 

50-52 

11.3 ! 

13 

50-75 

0.0 

15 

50-59 

6.0 

14 

60-09 

4.8 

14 

52-76 

5.0 

13 

70-75 

2.0 i 

14 

71-75 

3.2-3.6 ] 

12 


are phenolic while others are neutral. These latter aro commonly called “17- 
kotostcroids.” The principal members of this group are androsterone, ctiocho- 
lanone, isoandrosterone and dihydroisoandrosteronc. The first two of these 
arise in part from the testes, wliile all represent excretion products of some of 
the steroids of the adrenal cortex. Accordingly, the measurement of the 17-kcto- 
steroid output provides a rough biochemical index of testicular and adreno¬ 
cortical activity. 

While the total neutral 17-ketostcroids levels in normal men between 20 and 
40 years of age fall within the limits of 8 mg. to 25 mg. per twenty-four hours, the 
levels for older men are much lower. 12 In 5 normal men between the ages of 71 
and 75 }'ears, values of 3.2 mg. to 3.5 mg. were reported. 12 In G normal men whose 
ages ranged from G2 to 70, Frame and Jewett” found that the mean total 17- 
kctostcroid level was 5.0 mg. per 24 hours, while that for normal men between 
50 and 52 was 11.3 mg. Hamilton and Hamilton 14 studied the effect of aging on 
ketostcroid excretion and found that in the age groups of 50 to 59, GO to 69, and 
70 to 75, the total ketosteroids excreted in 24 hours were G.O mg., 4.8 mg., and 
2,0 mg., respectively. Kenigshcrg” carried out GO determinations on 18 normal 
men between the ages of 50 and 75 years, and found the group average to be 
9.0 mg. per 24 hours with a range of 5 mg. to 15mg. 

In untreated prostatic cancer in men between 53 and 54, it was found that the 
total 1/-ketosteroid excretion per 24 hours was 8.9 mg.” In an older age group, 
G2 to 76, the average value was 5.0 mg. with a range of 3.3 mg. to G.8 mg. Scott 
and Vcrmeulen 18 found the precastration level in 10 men (47 to 80) with pros¬ 
tatic cancer to be 7.6 with a range of 3.6 to 11.7, while Satterthwaite, Hill and 
Packard 17 found the average value to be 5.2 mg. in a group of 14 patients with 
carcinoma of the prostate whose ages ranged from 54 to 83 years. The results of 
these investigations are summarized in tables 1 and 2. 


Conference on ketosteroids, Josiah Mncy Fund, 19 ( 2 . 
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Table 2. Kelosteroid levels in untreated prostalic carcinoma 


AGE GROUP 

KETOSTEROID EXCRETION, MG./24 HOURS, 

j 

REFERENCE 

- 

53-54 

8.9 1 

13 

47-80 

7.6 

16 

54-83 

5.2 

17 

62-76 

5.0 

13 


In view of the wide range that exists in the ketosteroid levels of young men, 
it is not surprising to find a similar variation in the aging male with and without 
prostatic cancer. While differences exist between the ketosteroid levels in the 
control groups and those with prostatic cancer it can be stated that no significant 
difference has been demonstrated. It is also apparent that there is fairly close 
agreement between the results of different investigators. 

Following castration for prostatic cancer, Scott and Vermeulen 16 found that 
the average precastration levels of 7.6 dropped to a figure of 3.4 in an average 
period of 15.8 days following castration. There then followed a gradual rise to 
an average figure of 13.9 in an average period of 101 days and this figure then 
fell to 11.4 mg. at the end of an average period of 142 days. A similar study on 
an additional ten patients for a longer period showed that after an average period 
of thirteen months following castration, the ketosteroid level had dropped to 
6.6 mg. per 24 hours, a figure not significantly different from those seen in the 
control group and in untreated cases of prostatic cancer. 

Since considerable clinical improvement usually follows castration, much 
doubt is thus cast upon the validity of the widely held belief that low 17-keto- 
steroid levels must necessarily be present before clinical improvement is noted. 
This does not mean that androgens do not play an important part in the causa¬ 
tion of prostatic cancer, as Huggins has claimed, but the results suggest that 
there may be no correlation between 17-ketosteroids determined chemically 
and androgens determined biologically. While it has been shown that there is 
a close agreement in some conditions between 17-ketosteroids and androgens, 18 
these authors indicate that in liver disease and gynecomastia, the ratio of andro¬ 
gen to 17-ketosteroids is low. Not all 17-ketosteroids possess the same degree 
of androgenicity and it should be borne in mind that the terms, “androgen, 
and "17-ketosteroids,” are not necessarily synonymous.' 3 If high 17 -ketosteroid 
levels, per se, were responsible for prostatic cancer, it is difficult to reconcile this 
with the fact that prostatic cancer is extremely uncommon in the younger age 
group in which 17-ketosteroid levels are characteristically high, and most 
common in the older group whose levels have been found to be low. We have 
not carried out determinations which would indicate a relationship between 
17-ketosteroids and biological androgens in prostatic cancer, but it would seem 
that such a study would produce extremely valuable information. 

In the present study, the total neutral 17-ketosteroid determinations were 
carried out on the urine of 19 patients who were suffering from prostatic cancer. 
All but 1 of these patients had received varying amounts of TACE prior to the 

>8 Zarrow, M. X., Munson, P. L. and Salter, W. T.: J. Clin. Endocrin., 10:692,1950. 
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Table 3. Observations in 15 patients with proslatic carcinoma receiving TACE 
(no orchiectomy) 
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Table 4. Observations in S orchieclomized patients with prostatic carcinoma receiving TACE 



age! 

TACE 

STARTED 

DAILY 
DOSE, 
12 MG. 
CAP¬ 
SULES | 

TOTAL 

NO. 

CAPS. 

DAYS 

ON 

TACE 

DATE 

OF 

ORCHI¬ 

ECTOMY 

DATE OF 
K. S. 

KXTOS- 

TER- 

oros, : 

MG ./24 ! 
HRS. ; 

ACID 

PHOSPHATASE 

PRESENT 

STATUS 

METAS¬ 

TASIS 

C. N. 

: 

1 

1/ 1/51 

1 

2 I 

626 

270 

10/51 

11/26/51 
1/ 4/52 

5.9 

17.7 

9/49 1.8 
11/51 3.4 
1/52 4.6 

Died 

1/52 

none 

W. F. 

57 

7/15/51 

2 

270 

150 

7/51 

12/ 3/51 

7.0 

12/51 2 

Good 

none 

F. M. 

i 


8/13/51 

1 

2-15 

I 

1383 

1 

ISO 

j 


12/12/51 
2/ 5/52 

5.5 

I 9.8 

12/51 190 
i 1/52 356 

Died 

2/52 

yes 


Table 5. Observations in patients not suffering from cancer of the prostate 



AGE 

DATE OF KETOSTEROID 
DETERMINATIONS 

KETO STEROIDS, JIG./24 
HRS. 

F. T. 

70 


14.8 

A. S. 

70 J 

8.3 



collection of the urine specimen. Orchiectomy had been performed on 3 patients 
before the ketosteroid determinations were done and after the determination 
in 1 case. Ketosteroid determinations were also carried out on the urine of 2 pa¬ 
tients in a similar age group who did not have prostatic cancer. The method 
of Hawk 19 was used with slight modifications to make for accuracy with the 
spectrophotometer and a solution of dihydroandrosterone was used as a standard. 
The results are given in tables 3, 4, and 5. 

In the 15 patients on whom orchiectomy had not been performed and who 
were receiving only TACE, the range of 17-ketosteroid excretion was 3.6 mg. 
to 26.5 mg. with an average of 11.3 mg./24 hours. This latter value is in close 
agreement with the findings of O’Conor and Sokol. 90 

The average value of the determinations in a group of patients who were 
orchiectomized and who have received TACE was 9.2 mg. This figure was not 
significantly different from that found in the preceding group (11.3 mg.) and 
also not significantly different from Scott’s figure of 6.6 mg. 

In our two control patients who do not have cancer and who received no 
TACE, the mean value was 11.5 mg., while one determination in a case of un¬ 
treated prostatic cancer was 8.5 mg. 

A relationship between high 17-ketosteroids and the clinical condition was not 
established in our study, but it must be stated that a sufficient number of de¬ 
terminations was not done to arrive at any conclusion other than to say that a 
wide variation in levels existed. Insofar as establishing a relationship between the 
clinical condition and 17-ketosteroid levels is concerned, it would be extremely 


i? Hawk P. B., Oser, B. L. and Summerson, W. H.: Practical Physiological Chemistry. 
Philadelphia: The Blakiston Co., 1948, p. 700, 12th ed. 

» O’Conor V. J. and Sokol, J. IC: Evaluation of TACE as a therapeutic agent in pro¬ 
static carcinoma. Read at TACE Symposium. Cincinnati, Ohio, January 1 1 , 195A 
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difficult to establish this while the patient is receiving an estrogen because the 
factor of biological antagonism between estrogens and androgens must be 
considered. Our findings also indicate that there was no relationship between 
17-ketosteroid levels and acid phosphatase determinations. The excretion of 
17-ketosteroids appeared to be unaffected by the administration of TACE. 

SUMMARY AND CONCLUSIONS 

A series of 42 patients suffering from prostatic cancer has been treated by 
surgical methods and the new synthetic estrogen, TACE, during a period of 
32 months. 

TACE was well tolerated even when extremely large doses were administered 
and there was a virtual absence of undesirable side-effects. 

In many patients in whom the disease had become resistant to other synthetic 
and natural estrogens the administration of TACE resulted in clinical improve¬ 
ment. This was characterized by an increase in weight, a decrease in pain, an 
improvement in the blood picture, and regression of metastatic lesions. 

In five TACE-treated patients who came to nutopsy there was no evidence of 
the adrenal hyperplasia which has been observed in laboratory animals following 
the administration of some other synthetic estrogens. 

Sufficient time has not yet elapsed for us to compare the survival time in 
TACE-treated patients to that observed in patients treated with other syn¬ 
thetic or natural estrogens. 

The urinary excretion of 17-ketosteroids was investigated in 21 patients who 
had received daily doses of 24 mg. to 180 mg. of TACE for many months and 
the findings indicate that the administration of TACE has no adverse effect 
upon adrenocortical function. The significance of 17-ketosteroids determina¬ 
tions in prostatic cancer is discussed. 

609 Humboldt Bldg., St. Louis 3, Mo. 
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RESULTS OBTAINED BY ENDOCRINE CONTROL THERAPY FOL¬ 
LOWED BY RADICAL PERINEAL PROSTATECTOMY IN TWENTY- 
FIVE SELECTED CASES OF ADVANCED CARCINOMA OF PROSTATE 

W. W. SCOTT 

From the Department of Surgery, Division of Urology, University of Rochester, School of 
Medicine and Dentistry, Rochester, N. Y. 

It was to be expected that the marked regression of the carcinomatous pros¬ 
tate which so frequently resulted from endocrine control therapy would suggest 
to a number of observers a broadened field of usefulness for the perineal prosta¬ 
tectomy in the treatment of selected cases of advanced carcinoma of the pros¬ 
tate. Vallett in 1944 seems to have been the first to use this combined therapy 
on a case of this sort but unfortunately the patient died too soon after surgery 
to permit any conclusions as to its efficacy. Later in the same year Parlow and 
then Colston recommended its use in selected cases. In December of that year 
Scott and Benjamin reported 2 cases which had recently been treated in this 
manner. In 1947, Colston and Brendler reported one death within a year in 7 
cases that had been followed 2 years after surgery. Parlow and Scott in 1949 
reported their results in a series of 14 cases treated by this combined therapy. 
One year later Scott and Parlow reported that 22 cases had been treated by this 
method in their clinic and presented a detailed report on the first 13 cases, all 
of which were living and apparently well after the institution of therapy. Scott 
in 1953 presented a detailed report on 21 selected cases of advanced carcinoma 
of the prostate that had been treated by this method and which had been fol¬ 
lowed three years or more after treatment was started. 

Inasmuch as any attempt to evaluate the efficacy of this combined therapy in 
the treatment of selected cases of advanced carcinoma of the prostate gland 
is necessarily influenced by the types of case included in such a study, it might 
be helpful if our determining selective factors were presented and discussed at 
this time. Obviously those patients, in whom, because of recent origin or latency 
of growth, the carcinoma, when first discovered, is so situated as to permit a 
reasonable chance for its complete removal by radical surgery, should not be 
included in this group. All patients with proven metastases when first seen, re¬ 
gardless of their response to hormone therapy, are not suitable candidates for 
the follow-up radical surgery. Radical surgery offers practically no hope of cure 
to the patients without metastases in whom the local growth is a little too ex¬ 
tensive to permit its complete removal when first seen and who fail to respond 
to endocrine therapy. Where the local growth has advanced to such an extent 
as to result in the formation of a well-defined, intervesicular plateau when the 
patient is first seen, it is reasonable to assume that lymphatic and perineural 
extension beyond the palpable area may have occurred even though the presence 
of metastases cannot be proven. In such cases, regardless of a remarkable local 
response, it would seem that while a follow-up radical perineal prostatectomy 
Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
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might increase the patient’s life expectancy and freedom from distressing uri¬ 
nary symptoms, it should still be considered of questionable value. In the 
presence of nodular intravesical extension beyond the bladder neck when the 
patient is first seen, the combined therapy seems to be contra-indicated. How¬ 
ever when the aforementioned conditions have been excluded there still remains 
a very encouraging number of cases with carcinoma of the prostate from which 
the patients to be treated by the combined therapy can be selected. 

These are the patients in the group of advanced carcinoma of the prostate 
without metastasis in whom the carcinomatous extension beyond the confines 
of the prostate, while not marked, is too great to permit its complete extirpation 
by radical surgery when the patient is examined. It is for the patients in this 
group, providing their response to hormone therapy has been such that a digital 
examination at the time of maximum regression suggests that complete extirpa¬ 
tion of the carcinomatous lesion might be possible, that wo believe a follow-up 
radical perineal prostatectomy offers a cbance for a cure, or failing in this will 
at least prolong the patient’s life and freedom from distressing symptoms. But 
even some of these patients have to be excluded because advanced age or their 
general physical condition seem to contra-indicate radical surgery. 

It seems to us that the decision as to whether or not the patient is a suitable 
candidate for radical surgery is less difficult to make on the basis of his age than 
from the standpoint of his general physical condition. Because of their limited 
life expectancy and because carcinoma of the prostate is often a very slow 
process in patients who are 80 or more years of age, we have not used the com¬ 
bined therapy in any instance where the patient was that old when first seen. 
We have learned that as a result of careful preoperative and postoperative care, 
proper supportive measures during operation and the availability of very satis¬ 
factory antibiotics, the radical perineal prostatectomy, while sometimes requir¬ 
ing a little longer to perform, is seldom more disturbing to the patient than some 
of the more commonly used surgical procedures upon the prostate. At least 
three of our patients had a history of coronary disease with cardiographic evi¬ 
dence of damage and yet were no more disturbed by the operation than the 
average case. As a rule the operative risk due to the presence of general physical 
disability is little if any greater than that of the other open operations upon the 
prostate for the correction of prostatic obstruction. 

Up to the present time in the urological clinic of the Strong Memorial Hos¬ 
pital, we have treated 31 patients by this combined therapy, 25 of whom have 
been followed 36 months or more since treatment was instituted. The remaining 
6 patients have not been under treatment long enough to warrant an attempt 
to evaluate the efficacy of the therapy upon them. 

Since 21 of the 25 cases that have been followed 3 years or more have been 
presented in detail in a very recent publication, it might be more profitable at 
tbis time to present and discuss in detail the 5 cases in our series in which death 
was due to local recurrence or metastasis. In all the patients treated by this 
method the clinical, serological and radiographic studies were negative for the 
presence of metastasis. Furthermore all blood studies and renal function tests 
were within normal limits at the time of operation. 
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CASE REPORTS 

Case 1. C. D., 211137, aged 72 when first examined on November 1, 

1943, gave a history of gradual diminution in size and force of his urinary stream, 
increasing frequency and terminal dribbling of 6 months’ duration. There had 
been no loss of weight. 

The findings on physical examination were normal for a man his age except 
for the prostate which was moderately enlarged in all dimensions; its median 
furrow and notch were shallow and its surface was moderately smooth but very 
hard. It was fixed m position and extension beyond the base to the region of the 
seminal vesicles for a short distance had occurred on each side (fig. 1, A). His 
residual urine was 15 cc and a punch biopsy study revealed adenocarcinoma of 
the prostate. 

Following a bilateral orchiectomy, performed on November 22, 1943, regres¬ 
sion which was slow and not marked except in the anteroposterior diameter of 
the gland, reached its maximum point on November 14, 1944 when a follow-up 
radical perineal prostatectomy was performed. At that time there still remained 
some induration extending for a short distance towards the seminal vesicle in 
each side (fig. 1, B). 

Studies of sections from the surgical specimen showed a scattered collection of 
large epithelial cells with hyperchromic nuclei and abundant pale-staining 
cytoplasm. Some of the cells were arranged in acinar fashion, but for the most 
part, they appeared as solid cords invading the dense connective tissue and 
smooth muscle. Cancer cells were found in the fascial tissue surrounding the 
seminal vesicles. Sections of nerves showed tumor cells within their sheaths. 

The patient’s convalescence was satisfactory and when he was discharged 
from the hospital 23 days after operation he was voiding satisfactorily and his 
control was perfect. 

Because of his poor response to bilateral orchiectomy the patient was not placed 
on our routine postoperative course of estrogen therapy until a recurrent nodule 
was discovered on rectal examination 56 months after prostatectomy (fig. 1 , C). 
He was immediately started on stilbestrol therapy which was later supplemented 
by deep x-ray and local radium treatments. He died of carcinomatosis on May 
26, 1950. 

This case failed, in at least one respect, to meet our criteria for treatment by 
this combined therapy. The growth, which was well beyond the confines of the 
prostate in the region of the seminal vesicles when the patient was first seen, 



Fig 1. A, prostate before castration November 11,1943. B, only slight regression evident 
at time of radical perineal prostatectomy November 11, 1944. C, location and size ot re¬ 
currence when first discovered on June 6,1949. 
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responded but slightly to control therapy and therefore it is doubtful if a reason¬ 
able chance for its complete extirpation was present at the time of radical surgery. 
Inasmuch as during most of the 82 months that the patient lived following the 
institution of therapy ho was quite comfortable and without urinary symptoms, 
it would seem that he derived some benefit from the treatment. We believe that 
we are now able to evaluate the surgical possibilities in cases of this sort much 
more accurately than at the time this patient was treated. 

Case 2. 0. J., 237491, aged 61 when first seen on September 17, 1943 

complained of gradually increasing frequency, dysuria and dribbling of 3 years’ 
duration. 

He appeared to be in good physical condition but on rectal examination a 
prostate that was very hard and enlarged in all dimensions w'as found. There was 
extension of third degree induration beyond the base to the region of both seminal 
vesicles with beginning intervesieular plateau formation (fig. 2, A). 

Stilbestrol therapy, 5 mg. a day, gave considerable relief of urinary symptoms 
but regression was slow so a bilateral orchiectomy was performed on April 5,1945 
and the estrogen therapy was continued. Within 4 months the involved area had 
regressed and softened markedly. It was firm but movable in spite of definite 
adhesions along its lateral margins (fig. 2,B). The radical perineal prostatectomy 
was performed on September 9, 1945. 

On examination of the gross specimen an area of nodular hardness was found 
in the region of one seminal vesicle but there was no note that sections were taken 
from it. The tumor was of a diffuse infiltrating type. In some areas the connective 
tissue was studded with small acini, nests and cords of tumor cells. Many of the 
nests contained only 2-3 cells. Studies of sections from the periphery of the 
surgical specimen in a few instances showed cells in ncinar form invading the 
nerve trunks. 

The patient’s convalescence was uneventful except that he had almost com¬ 
plete incontinence for a period of 2 weeks following the removal of his catheter. 
When discharged 28 days after operation his control was better but not perfect. 

The patient was followed at regular intervals by the operator until June 10, 
1947. At this time there was no evidence of local recurrence and urinary in¬ 
continence was only present on occasions of extreme physical fatique. Shortly 
afterwards he moved from Rochester leaving no forwarding address. A report to 
us that he was examined elsewhere on January 2, 1952 and found to be well was 
evidently unfounded. On April 27, 1953 we finally contacted his wife who in- 



Fid. 2. A, prostate before stilbestrol therapy July 2, 1943. B, condition after supple¬ 
mentary orchiectomy July 17, 1945 and before radical prostatectomy September 9, 1915. 
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formed us that he died in Seattle of carcinomatosis on August 26, 1948 probably 
from a primary lesion of the prostate. 

This case differed from the previous one in that the extension of the cancer to 
the region of the seminal vesicles was considerably greater and the regression due 
to control therapy was faster and more pronounced. The decision to perform a 
follow-up radical perineal prostatectomy in spite of very definite extension to 
the seminal vesicles with intervesicular plateau formation was greatly infl uenced 
by the marked response to control therapy. By so doing a criterion for the selec¬ 
tion of patients for the combined therapy was violated. Although the patient was 
not cured the fact that he was quite comfortable during most of the 62 months 
he survived after treatment was started, suggests that he derived considerable 
benefit from it. 

Case S. B. F. C., S.M.H., 278670, aged 64 when first seen on April 14, 1948 
complained of hesitancy, nocturia, recurrent hematuria and dysuria although a 
suprapubic prostatectomy had been performed elsewhere 3 years previously. His 
prostate was at least twice normal in size and the median furrow and notch were 
shallow. The lateral lobes were smooth but firm, being of second degree indura¬ 
tion except at their bases where third degree induration was present, especially 
on the left side (fig. 3, A). As a result of this examination the clinical impression 
was benign prostatic hypertrophy plus inflammatory reaction. However on 
cystoscopic examination an irregular, bleeding, suspicious area was seen in the 
bladder just inside the vesical neck at about 4 o’clock. A diagnosis of adeno¬ 
carcinoma probably of prostate was made from sections of this area. Treat¬ 
ment was complicated by the presence of moderately severe diabetes. 

A bilateral orchiectomy performed on June 12, 1948 was supplemented by 
estinyl therapy, 0.05 mg. three times a day. By March 11, 1949 the right lobe of 
prostate had softened and regressed almost to normal size. Although the left lobe 
had decreased considerably in size, there remained a nodule of third degree in¬ 
duration covering a small area in the region of the base of the seminal vesicle 
(fig. 3, B). Since all studies were negative for metastases and on cystoscopic 
examination the area in the bladder had disappeared, a radical perineal prostatec¬ 
tomy was performed on March 15, 1949. A liberal cuff of the vesical neck was 
removed with the prostate and seminal vesicles. Pathological studies from pros¬ 
tate revealed carcinoma showing marked estrogen effect. The patient had good 
urinary control when discharged on estinyl therapy on April 4, 1949. 

It would seem that although repeated blood phosphatase and radiographic 



Fig. 3. A, situation at start of combined endocrine therapy June 12, 1948. B, condition 
at time of radical perineal prostatectomy March 15, 1949. 
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studies had been negative, metastasis had occurred before the radical prostatec¬ 
tomy was performed. Although at no time was there any evidence of a local re¬ 
currence, bone lesions were present within a year. The patient died of carcinoma¬ 
tosis on October 7, 1950. It now seems to us that the follow-up radical perineal 
prostatectomy is of very questionable value in those cases where extension beyond 
the vesical neck to the region of the trigone is present when the patient is first 
examined. 

Case 4. G. 0. B., S.M.H., 283183, aged 08, complained at the time of his first 
visit on September 20, 1918 of a gradually increasing frequency, nocturia, ur¬ 
gency and dribbling of 3 months’ duration. The prostate was of third degree 
induration and greatly enlarged in its lateral and anteroposterior directions. 
Except for three very hard, discrete, nodular areas its posterior surface was rel¬ 
atively smooth. The median furrow and notch were absent. There was extension 
for a considerable distance up over each seminal vesicle with intervesicular 
plateau formation (fig. 4, A). 

Following a bilateral orchiectomy on September 25,1948, the patient was sent 
home on stilbestrol therapy with instructions to return at monthly intervals for 
observation. On March 14, 1949 the prostate had decreased to almost normal 
size and was of first degree induration. Second degree induration was present 
over the base of each seminal vesicle, more on the left than right, and between 
them there remained a plateau-like ridge of second degree induration (fig. 4, B). 

A radical perineal prostatectomy was performed on March 17,1949. The opera¬ 
tor encountered marked difficulty in freeing the left seminal vesicle due to the 
presence of scar or carcinomatous tissue, probably the latter. He felt that ex¬ 
tension beyond the operative field had occurred. 

Active areas of carcinoma were found in sections from the prostatic and 
seminal vesicle portions of the surgical specimen. At the time of discharge, 30 
days after operation, the patient occasionally dribbled slightly while at rest and 
considerably when under stress. Inasmuch as he was able to stop his stream 
completely during the act of voiding, we were confident that be would regain 
satisfactory control within a few weeks or months. Because of the relatively 
rapid progress of the disease the patient never returned for further observation. 
He died of carcinoma of the prostate on November 13, 1949. 

In this patient at the time of operation there remained areas of second degree 
induration over the region formerly occupied by a well-defined intervesicular 
plateau due to extension from the prostatic carcinoma. In such cases the possi- 




F 10 *. 4. 4, prostatic involvement with extension to seminal vesicles when combined 
endocrine therapy was started September 9,1948. B, induration due to cancer still present 
over Beminal vesicles when radical perineal prostatectomy was performed March 14, 1949. 
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bilities of lymphatic and perineural extension or the presence of active tumor 
cells beyond the field of operation are such as to make the follow-up radical 
prostatectomy of very questionable value. 

Case 5. V. M., 301085, aged 64 when first examined on August 29, 

1949 complained of unusual fatique, decrease in size of stream, hesitancy and 
nocturia of 2 years’ duration. Nothing of significance was found on physical 
examination except in the prostate gland which was moderately enlarged in all 
directions. Considerably more than half of the left lateral lobe was filled by a 
hard, irregular, fixed nodule that pushed its lateral border about 1.5 cm. beyond 
the confines of its normal contour and which extended medially almost to the 
median furrow (fig. 5, A). 

Blood phosphatase and radiographic studies were negative for metastasis. 

Punch biopsy and Papanicolaou studies were positive for carcinoma. 

The patient was placed on estinyl therapy 0.025 mg. three times a day and 
examined at monthly intervals until November 28, 1949. At that time the nodule 
seemed to have regressed sufficiently to permit its complete removal by radical 
surgery (fig. 5, B). 

On cystoscopic examination the vesical neck simulated the picture of moderate 
collar hypertrophy. The residual urine was only 15 cc and there was no evidence 
of carcinoma extending into or beyond the vesical neck. On rectal palpation over 
the cystoscope an indurated nodule of moderate size was felt in the left lobe of 
prostate close to the apex. Although the outer border of the lobe was not well 
defined, the examiner thought there was a reasonable chance of getting around 
this area at operation. 

On November 29, 1949 a radical perineal prostatectomy was performed. 
Considerable difficulty was encountered in developing a satisfactory line of 
cleavage between the lateral border of the left lobe of the prostate and the 
periprostatic tissue for a short distance just below the apex. However when this 
had been accomplished it appeared as though we had been able to get around the 
involved area. 

His immediate postoperative course was very satisfactory. When he left the 
hospital 18 days after surgery his wound was healed and urinary control was 
good. He was sent home on estinyl 0.025 mg. daity, with instructions to return 
for a check on his condition at intervals of three months. A rectal examination 
on October 9, 1950 revealed a smooth operative field. His acid phosphatase was 
5.1 and his alkaline 10.3 ICing-Armstrong units. On February 5,1951 he returned 



Fig. 5. A, extent of prostatic involvement when patient was first examined August 29, 
1949. B, condition at time of radical perineal prostatectomy November 29, 1949. C, recur¬ 
rence when first discovered February 5, 1951 
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with a story of increasing fatigue and pain along the course of the right sciatic 
nerve. A recurrent lesion was found that corresponded somewhat in size and 
position to the one which was present in the prostate at the time of his first 
examination (fig. 5, C). At this time his acid and alkaline phosphatase readings 
were 0.4 and 10.6 Iung-Armstrong units respectively. Radiographic studies were 
negative for metastasis. 

The bilateral orchiectomy performed on February 6, 1951 was supplemented 
with estinyl therapy 0.05 mg. twice daily. The regression of the growth and the 
relief of pain were only temporary. In August 1951 the recurrence had increased 
in size and his right sacro-iliac and sciatic pain had become more severe. The 
pelvic mass shrunk to the size of a pea following 700 mg.-hr. of radium applied 
per rectum in fractional doses. On October 17, 1951, because the patient’s pain 
was increasing and metastatic lesions were present, a course of deep x-ray therapy 
was started. The relief from this was quite temporary. 

Because his symptoms, blood phosphatase, and radiographic studies indicated 
steady progress of the disease, the right adrenal was removed on February 7, 
1952 and the left 11 days later. The disease continued to progress gradually and 
death occurred on August 8, 1952. 

Judging from the pathological character and extent of growth in the surgical 
specimen there might have been a better chance for its complete extirpation had 
the preoperative treatment consisted of a bilateral orchiectomy in addition to the 
estinyl therapy and had it been prolonged up to the point of maximum regression 
of the carcinomatous lesion. 

DISCUSSION AND HESUDTS 

Because in some cases of carcinoma of the prostate in which the response to 
endocrine therapy has been especially satisfactory it may be very difficult to 
demonstrate the presence of residual carcinoma by means of microscopical 
studies of sections from the surgical specimen, the operator who is unwilling to 
proceed with radical surgery without positive histopatbological support should 
make these studies before starting treatment. In 19 of our cases the clinical im¬ 
pression of carcinoma was confirmed by biopsy studies made either before or 
very shortly after endocrine therapy had been instituted. In 3 cases carcinoma 
was found in the surgical specimen even though biopsy studies were negative. 
Pathological studies of a biopsy specimen obtained from the first patient in this 
series on his initial visit were typical of carcinoma of the prostate. Following 
castration and estrogen therapy the radical operation was performed 42 months 
later. A study of many sections from the surgical specimen repeatedly showed 
connective tissue formations very similar to those found in cancer of the prostate 
but the epithelial cells were either absent or so changed that a positive diagnosis 
could not be made. It is our belief that had a serial section of the whole surgical 
specimen been made, carcinoma cells would have been found. In 2 recent cases 
a clinical impression upon rectal examination by at least two of our senior staff, 
repeated positive Papanicolaou studies by a cytologist especially skilled in this 
particular field, and regression and softening of the suspected area following 
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endocrine therapy, all pointed so strongly towards carcinoma that a radical 
perineal prostatectomy was performed. 

Pathological studies of a considerable number of sections from each surgical 
specimen showed the pattern described above but no typical normal carcinoma 
cells were found. It is interesting that the cytologic studies in these cases showed 
progressive effect of the endocrine therapy upon the malignant cells which were 
very plentiful when the patients were first examined. In one case after 6 months 
of therapy, the malignant cells completely disappeared and remained absent 
until the radical operation was performed 2 months later. While the malignant 
cells did not completely disappear in the second case, they did decrease greatly 
in number and show marked estrogen effect before the operation. 

In our opinion, all patients who have had a radical prostatectomy for cancer 
of the prostate gland should continue a routine course of some type of estrogenic 
therapy for a very long time after operation, regardless as to whether they were 
treated in the manner presented above or belonged to the more fortunate group, 
in which because of the size and location of the carcinomatous nodule, a pre¬ 
liminary course of endocrine therapy did not seem necessary. It is not always 
easy to convince some of these patients, who are feeling well and know that the 
organ which was the source of their trouble has been completely removed, that 
they must continue estrogen therapy even though at times it may cause some 
discomfort. However, the reasons for the postoperative continuance of estrogen 
therapy are so obvious and valid that even the most stubborn patient can be 
convinced of its necessity without creating a cancer phobia, if patience and 
discretion are exercised in their presentation. 

When the clinical impression of carcinoma of the prostate has been definitely 
confirmed by a positive punch biopsy study in a patient who qualifies for the 
follow-up radical perineal prostatectomy providing the response to hormone 
control treatment proves to be successful, bilateral orchiectomy plus estrogen 
is the preoperative therapy of choice. As shown by Nesbit and Baum, the survival 
rate was better where these two types of endocrine therapy were combined than 
when either was used alone (table 1). Furthermore it seems to us that the cleavage 
lines are more easily developed and the whole operative procedure somewhat 
facilitated in the presence of a previous bilateral orchiectomy. Finally any lapse 
on the part of the patient with reference to his postoperative estrogen therapy 
might be covered, for a time at least, by the absence of the testicles. 

The results of endocrine therapy plus a radical perineal prostatectomy in our 
first 25 cases have been most encouraging. In all these cases treatment was 
started 36 months or more before the material for this report was summarized. 
The longest time that had elapsed since endocrine therapy was started was 130 
months, the shortest 14 months and the average time was 61.2 months. The 
average time after prostatectomy was 47.6 months, the longest 89 and the 
shortest 5 months. There were 4 deaths within 36 months from the time that 
the therapy was started. In one where carcinomatous tissue was left in the 
seminal vesicle region (case 4) the patient died of cancer 14 months after treat¬ 
ment was started and 5 months after surgery. Another patient died of coronary 
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Table 1. Percentage survival at 0 vionth intervals of a series of 25 selected cases of advanced 
carcinoma of prostate without metastasis at time of first visit which were treated by endocrine 
therapy alone or combined with radical perineal prostatectomy as compared to a control 
series of similar cases (Nesbit and Plumb) treated by methods in use before introduction of 
endocrine therapy. 


TYPE Of THERAPY 

MONTHS 

NUMBER 

Ot 

ELIGIBLE 

CASES 

EEB 
CENT 
DEAD 
NOT DUE 
TO CA. 

* 6 

12 

18 

24 

30 

36 

Control (Nesbit and Plurab).... 

72.0 

54.0 

30.0 

32.0 

25.0 


273 

_ 

Stilbestrol (Nesbit and Baum).. 

00.7 

82.2 

75.0 

60.1 

5G.2 


143 

34 

Castration (Nesbit and Baum).. 

01.0 

81.0 

74.0 

05.0 

02.2 

139 

230 

20 

Castration and Stilbestrol (Nes- 









bit and Baum). 

05.6 

89.3 

82.3 

70.0 

76.0 

6G.0 

150 

37 

Endocrine therapy plus the radi- 









cal perineal prostatectomy 










100 

100 

02.0 

8S.0 

8-1.0 

84.0 

25 

25 

Total cases... 
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thrombosis 14 months after therapy was instituted and 8 months after prostatec¬ 
tomy. A very careful autopsy study revealed neither local recurrence nor metas¬ 
tasis. In the third patient (case 3) who died of metastascs 28 months after the 
start of treatment and 18 months after his radical operation there was no evi¬ 
dence of local recurrence. The fourth patient who developed a reccurent lesion 
with metastasis was not greatly benefited by bilateral orchiectomy, deep x-ray 
therapy and bilateral adrenalectomy, dying of carcinomatosis 35 months after 
therapy was started. 

Of the patients who survived 3 years or more after treatment was started 5 
are known to be dead. There were two deaths due to recurrent and metastatic 
carcinoma from the prostate. One of these patients who died 82 months after 
start of therapy was not placed on estrogen therapy until a local recurrence was 
discovered 5G months after his prostatectomy (case 1, C). The other patient died 
of generalized carcinomatosis G2 months after he was placed on treatment. A 
third patient died of a primary carcinoma of the stomach 64 months after treat¬ 
ment was instituted while the fourth died of coronary disease 58 months after 
therapy was started. A fatal airplane accident 47 months after start of therapy 
resulted in the death of the fifth patient. In another patient who refused to take 
postoperative estrogen therapy and in whom a small, local, recurrent nodule was 
suspected 46 months after treatment was started, the area completely disappeared 
ollowing orchiectomy and needle radiation therapy. When last seen 10 months 
biter all studies were negative for cancer. Of the remaining 6 patients who have 
been followed less than 36 months one has developed a local recurrence and 
metastases. 

Before attempting to evaluate the relative effectiveness of endocrine therapy 
plus the follow-up radical perineal prostatectomy in the treatment of carcinoma 
of the prostate, it seems advisable to emphasize that its field of usefulness is 
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definitely restricted. It is our belief that in early carcinoma of the prostate where 
the lesion is contained within the confines of the prostate, the radical removal of 
the gland, seminal vesicles along with their posterior fascial covering should be 
accomplished as soon as possible after the diagnosis has been made. As pointed 
out previously the patients for whom the combined therapy offers the most hope 
are very carefully selected from the group of advanced carcinoma of the prostate 
who were without metastasis when first seen. 

Fortunately, there is now available sufficient reliable data to permit a very 
satisfactory evaluation of the relative effectiveness of the various types of therapy 
used in the treatment of patients with advanced carcinoma of the prostate who 
were without metastasis when first seen. As a control series we have the report 
by Nesbit and Plumb on the survival rate at 6 month intervals on 273 of these 
cases which were treated by the methods in use before the introduction of en¬ 
docrine therapy and followed for 36 months after their first visit. Based upon 
case material supplied by members of the Urosurgical Society, Nesbit and Baum 
in 1952 reported the survival rate at 6 month intervals for 36 months on a series 
of 540 cases of advanced carcinoma of the prostate without metastasis when first 
seen which were treated by the various types of endocrine therapy in common use 
to-day. To the above we have added our series of 25 cases which were treated by 
the combined therapy (table 1). One cannot examine these results without ex¬ 
periencing a feeling of profound gratitude for the progress that has been made in 
the treatment of carcinoma of the prostate during this last decade. Whereas the 
survival rate for 36 months was but 20 per cent in the control series, it was 66 
per cent in the castration and stilbestrol group and 84 per cent in the patients 
who were treated by the combined endocrine and radical prostatectomy method. 
While we realize it would be unwise to attach too much significance to the results 
of a comparative study in which one group is much smaller than the others, it is 
interesting to note that the per cent of deaths not due to cancer in the small 
group was very close to that of the other groups. 

We think that our results are sufficiently encouraging to warrant further trial 
of this therapy. Even if in our future cases the carcinoma is not as satisfactorily 
controlled, we believe that this treatment in most instances, where judiciously 
used, will prolong the life of the patient and increase his period of freedom from 
the distressing urinary symptoms that almost inevitably accompany the late 
stages of this disease. As pointed out previously, the operation entails little or no 
more risk than other open operations for relief of prostatic obstruction. Further¬ 
more, the introduction by Vest of the traction suture method of anastomosing 
the vesical neck and the membranous urethra has done much to prevent the 
incontinence that occasionally resulted from this type of surgery. 

CONCLUSIONS 

The results obtained in the first 25 of a series of 31 selected cases of advanced 
carcinoma of the prostate that were treated by endocrine therapy combined with 
a follow-up, radical perineal prostatectomy and followed three years or more 
have been presented and discussed. 
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While this report has not been submitted as an evaluation of the ultimate 

mortality in such cases, we believe the results to date warrant a further trial of 

this therapy, not only by us, but by others. 
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ENDOCRINE INHIBITION AS RELATED TO CARCINOMA 

OF THE PROSTATE 
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From the University of Kansas Medical Center, Department of Urology, Kansas City, Kans. 

The prostate is an androgen target organ. Its notmal growth and function 
are stimulated by testosterone. The growth of the neoplastic prostate may be 
stimulated by androgenic activity. For 11 years, extensive observations have 
been made concerning the benefits of orchiectomy and estrogen administration 
in the treatment of patients with carcinoma of the prostate. The anti-androgen 
approach obtains dramatic results in some 60 per cent of patients with dissemi¬ 
nated carcinoma of the prostate. These patients, however, almost invariably 
have a relapse and are usually the eventual victims of cancer. 

There has been widespread investigation as to the source of extragenital 
androgens which could be responsible for the reactivation of these carcinomas. 
The reticular zone of the adrenal cortex is a known androgen producer and its 
secretions, at least in certain pathological conditions, are capable of creating 
radical changes in the secondary sexual characteristics. In 1945, Huggins and 
Scott first performed bilateral adrenalectomy on patients with relapsing car¬ 
cinomas of the prostate. 1 Inadequate adrenal replacement therapy made this 
procedure impractical until cortisone became available in 1951. Since then 
Huggins and Bergenstal have reported 14 cases of bilateral adrenalectomies on 
patients with relapsing carcinoma of the breast and prostate. 2 Many clinics 
throughout the country at this time are doing bilateral adrenalectomy for car¬ 
cinoma of the breast and prostate. 

Early observations with cortisone showed that excessive or prolonged use 
would suppress endogenous adrenal function. 3 Wilkins and his associates showed 
that as little as 25 mg. of cortisone acetate given orally each day would suppress 
excessive androgen production in patients with adrenal cortical hyperplasia. 4 
In 1951 we began using cortisone to treat patients with relapsing carcinoma of 
the prostate. It was our hope to suppress adrenal androgen production and to 
gain a remission in patients previously shown to have been benefited by anti¬ 
androgen therapy. Cortisone was given in combination with stilbestrol in an 
effort to suppress the formation of gonadotrophins as well as suppressing adrenal 
function. We shall show later why we feel this is important. 

Huggins has compared the pituitary-gonadal relationship to a closed-cycle 
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A Closed Cycle System as Related to the 
Pituitary-Gonadal Relationship 



1. Target organs-Pituitary and gonads 

2. Informants - Gonadotropins and steroids 

3. Variant or error-The fluctuation in 

hormone titre 

Fia. 1 

feed-back electrical circuit. 6 This is indeed an interesting speculation. It is real¬ 
ized, of course, that the human being does not respond in a linear fashion and 
the effects are not always proportional to the causes. Regardless of this, it is 
stimulating to inspect the endocrine system in relation to certain rules of feed¬ 
back. 

In a closed-cycle feed-back system (fig. 1), the variant or error causes the target 
to measure, compare, and correct so that the actual value is changed to the 
desired value. If the input oscillates in value, then the output quantity will also 
oscillate in value. This causes successive quantities around the loop to oscillate. 
When the time lag of the response adds up to one-half the cycle, the feed-back 
maintains its assumed motion. By increasing the amount of the informant, os¬ 
cillation is increased and by increasing the frequency of the informant, there is 
an increase in the time lag of the response. The mechanical methods to prevent 
these dilemmas are to quicken the target response, divide the target into many 
points of action, and to develop target anticipation or time lead. The nervous 
system is an example of time lead. The output impulses occur before the maxi¬ 
mal stimulus, thus preventing overshooting or oscillation. 

In the pituitary-gonadal system, we have a complex group of feed-backs which 
for the most part are unmeasurable and little understood. It is possible that order 
is maintained in this system by dividing the point of action over a number of 
functioning cells or by damping the informant by modifications occurring in the 
6 Huggins, C.: Endocrine factors in cancer. J. Urol., 68: 875-SS5, 1952. 
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Early observations with cortisone showed that excessive or prolonged use 
would suppress endogenous adrenal function. 3 Wilkins and his associates showed 
that as little as 25 mg. of cortisone acetate given orally each day would suppress 
excessive androgen production in patients with adrenal cortical hyperplasia. 4 
In 1951 we began using cortisone to treat patients with relapsing carcinoma of 
the prostate. It was our hope to suppress adrenal androgen production and to 
gain a remission in patients previously shown to have been benefited by anti¬ 
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Read at annual meeting, South Central Section of American Urological Association, 
Kansas City, Mo. September 21-23, 1953. 

Cortone acetate generously supplied by Merck and Company. 

Aided in part by Public Health Grant #H-1653 (C-3). 

1 Huggins, C. and Scott, W. W.: Bilateral adrenalectomy in prostatic cancer. Ann. Surg., 
122: 1031-1041,1945. 

2 Huggins, C. and Bergenstal, D. M.: Inhibition of human mammary and prostatic can¬ 
cers by adrenalectomy. Cancer Res., 12: 134-141, 1952. 

3 Eraser, C. G., Preuss, F. S. and Bigford, W. D.: Adrenal atrophy and irreversible shock 
associated with cortisone therapy. J.A.M.A., 149:1542-1543,1952. 

4 Wilkins, L., Lewis, R. H., Klein, R,, Gardner, L. I., Criger, J. F., Rosenberg, E_. and 
Migueon, C. J.: Cortisone therapy in congenital adrenal hyperplasia. J. Clin. Endocrinol., 
11: 1-25, 1951. 



ENDOCRINE INHIBITION OF PROSTATIC CANCER 


519 


Table 1 .—Living Patients 



TUR AND 

length 
OP STIL- 

LENGTH OT CORTISONE 1^ IN UQ 

COMPLICATIONS 

RESULTS 

■ 

PATIENT 

ORCHIEC¬ 

TOMY 

H UNTIL 
EX1APSE 

Over 
| 300 

| 200 1 

| 100 1 

25-50 

1. W. C. 

May '52 

10 mo. 

m 

m 

m 

6 mo. 

Edema and car¬ 
diac failure 

Pain free. Add phospha¬ 
tase dropped from 1.7 
to .8 mm. 

Age 66 

C. male 



Total 6 mo. 



3 mo. 

m 

n 



Edema 

Bleeding ulcer 

Symptomatically well. 
Pam free. Acid phos¬ 
phatase normal 


Total 10 mo. 1 

3. V. T. 

Ago 66 

C. male 

Jan. '47 | 

75 mo. j 

ca 

KB 

BUS 

| 12 mo. | 

None 

Pain free. Acid phospha¬ 
tase normal 



Total 13 mo. 


4. 0. E. 

Age 64 

W. male 

May'51 
May ’52 

7 mo. 

EQ 

KB 

IBS 

| 7J$ mo. 

None 

Pain free. Acid phospha¬ 
tase dropped from 6.0 
mm. to 2.1 mm. 


Total 8W mo. 


5. A. T. 

Age 76 

W. male 

Feb. '52 

■a 

\rm 

i 

KQ 

| 17 mo. 

Edema 

Symptomatically welt 
Pain free. Acid phos¬ 
phatase normal 


a 

| Total 19 mo. 



Cortisone inhibits adrenal cortical function by inhibiting the adrenocortico- 
trophic hormono of the anterior pituitary. There is some evidence that corti¬ 
sone may inhibit the production of the luteinizing hormone. 10 Sohval and Soffer 
have demonstrated that cortisone causes an increase in tho urinary excretion of 
follicle stimulating hormone. 11 Since cortisone inhibits ACTH and possibly the 
luteinizing hormone, and stilbestrol inhibits the follicle stimulating hormone, it 
would appear that the combination of cortisone and stilbestrol would not only 
inhibit endogenous adrenal function but would also inhibit the production of 
gonadotrophins. Neither cortisone or stilbestrol by itself could satisfactorily 
perform this function. The gonadotrophins, we feel, are either directly or indirectly 
the prime source of stimulus to the endocrine responsive tumors and hence 
should he a prime target in therapy. 

Twelve patients with relapsing carcinoma of the prostate were treated with 
a combination of cortisone and stilbestrol. All but one of the patients had pre¬ 
vious orchiectomy and stilbestrol therapy. The length of time elapsed since the 
institution of orchiectomy and stilbestrol therapy varied from 3 to 75 months 
with an average of 20.2 months. This indicates that patients, all of whom had 
metastatic carcinoma of the prostate at the time of their original diagnosis, had 
gone for an average of 20.2 months until they had relapses. The age in this 
group varied from 57 to 75 with an average age of 65.5. There were 8 white pa¬ 
tients and 4 Negros treated. Eight of these patients had elevated acid phospha¬ 
tases and all of the patients had either osteoblastic or osteolytic metastases. 

Tables 1 and 2 briefly summarize the course, length of treatment and results 
obtained from treatment. As will be noticed, treatment consisted of varying 

10 Antopol.’W., Glaubach, S. and Quittner, H.: Experimental observations vritb massive 
doses of cortisone. Rheumatism, 7: 187-196, 1951 . 

11 Sohval, A. R. and Soffer, L. J.: The influence of cortisone and adrenocorticotrophin 
on urinary gonadotropin excretion. J. Clin. Endocrinol., 11: 677. 1951. 































520 


WILLIAM L. VALK AND ROBERT H. OWENS 


Table 2. —Dead Patients 


PATIENT 

TOR AND 
ORCHIEC¬ 
TOMY 

LENGTH 
j OF STIL- 
I BESTROL 
J? UNTIL 
RELAPSE 

LENGTH or CORTISONE R IN MG 

COMPLICATIONS 

RESULTS 

Over 

300 

200 

I 

100 

25-50 

1. J. M. 

Age 65 

W. male 

June ’49 
Dec. ’49 

35 mo. 

56 d. 

m 

9d. 

0 

Salt retention 

Edema 

Pneumonia 

Expired on 1-20-53 of in* 
fluenza and broncho¬ 
pneumonia 

Total 2mo. 

2. W. M. 

Age 75 

W. male 

Nov. *51 
Dec. ’51 

11 mo. 

55 d. 


11 d. 

0 

Salt retention 
Edema 

Nasal infection 
Influenza 

Expired on 1-25-53 of 
carcinomatosis and in¬ 
fluenza 

Total 2 l A mo. 

3. A. G. 

Age 65 

C. male 

Jan. '52 

8 mo. 

30 d. 

16 d. 

12 d. 

1 mo. 

Tuberculosis 

activation 

Expired suddenly of cor¬ 
onary thrombosis 

Total 3 mo. 

4. E. T. 

Age 66 

W. male 

March ’51 

9 mo. 


21 d. 

4 mo. 

Edema 

Salt retention 
Cardiac failure i 

Expired after cortisone 
stopped by patient 

Total 6 mo. 

5. R. N. 

Age 67 

W. male 

June '50 
July ’50 

15 mo. 

12 d. 


11 d. 

8 mo. 

Salt retention 
Edema 

Cardiac failure 

Expired of pneumonia 
after cortisone stopped 
by patient 

Total 9 mo. 

6. S. C. 

Age 70 

W. male 

June ’49 

33 mo. 

17 d. 

0 

m 

5 mo. 

Marked edema 
Cardiac failure 

At no time showed clini¬ 
cal improvement 

Total 6 mo. 

7. R. S. 

Age 60 

W. male 

Jan. ’51 
Feb. '52 

6 mo. 

61 d. 

EH 



Salt retention 
Edema 

Expired July ’53 

Total 13 mo. 


dosage of cortisone given with stilbestrol. Any dose of cortisone over 100 mg. 
a day was considered to be in the therapeutic range and doses over 300 mg. 
per day in the toxic range. As has been previously stated, it was our desire not 
only to cause adrenal inhibition, but also to inhibit the anterior pituitary. An 
initial dose of cortisone of 300 mg. or over was given for as long as 61 days and 
doses of 100 mg. or over were continued for as long as 76 days. The patients were 
then placed on maintenance doses of 25-50 mg. of cortisone and 5 mg. of stil¬ 
bestrol. These medications were to be continued for the rest of their lives. 

The subjective results showed marked relief of pain and, generally speaking, 
increased vigor and activity. Pain relief continued beyond the large doses of 
cortisone and was just as marked on maintenance levels. Several patients ex¬ 
perienced pain when stilbestrol was stopped even though they were still on cor¬ 
tisone therapy. 

Objectively, these patients showed little change in the size or shape of their 
prostates. Their hemoglobin remained the same and other than from edema, 
there was little actual weight gain. Bony metastases as shown by x-ray showed 
regression in only one case. The acid phosphatase levels fell in 8 out of 12 cases. 
The response of the acid phosphatase to treatment appears to depend on a 
combination of cortisone and stilbestrol therapy, as will be discussed in more 
detail later. 

Five patients in this series are still living and relatively well. Three of these 
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patients are what might be classified as clinical remissions. Two of these pa¬ 
tients have gone 19 months since the institution of therapy. 

Seven patients have expired since treatment was begun, either from their 
original carcinomas or some complicating factors. The complications on large 
doses of cortisone are frequent and severe. Two patients in this series expired 
after they had inadvertently stopped cortisone for a period of one to two weeks. 
One of the two was admitted to the hospital in extremis and expired with all of 
the clinical signs of adrenal insufficiency. Three patients developed influenza while 
on therapy. Their clinical course was severe, in spite of antibiotics and supportive 
therapy; two of these patients expired. Two patients died of progressive car¬ 
cinoma and one patient died of a coronary thrombosis after he was in an apparent 
clinical remission. 

An effort to follow the activity of the carcinoma was made by frequent acid 
phosphatase readings. At first it was distressing to note that on large doses of 
cortisone alone the acid phosphatase actually went up. Later it was found that 
when stilbestrol was added and the cortisone dropped to maintenance levels, 
the acid phosphatase dropped to normal or far below precortisone levels. Since 
these patients had previously been on stilbestrol and the acid phosphatase levels 
were better than those of pretreatment level, it became apparent that cortisone 
and stilbestrol must have some synergistic reaction in inhibiting tumor activity. 
Figure 3 shows the precortisone and maintenance cortisone levels of acid phos¬ 
phatase. 

Figures 4 and 5 graphically show the course of the alkaline and acid phos¬ 
phatase of two typical patients while on therapy. They illustrate that the acid 
phosphatase did not return to normal until maintenance levels of cortisone were 
reached. 



Fig. 3 
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RELAPSING CARCINOMA OF PROSTATE - GOOD RESPONSE 



Fig. 4 


Seventeen-ketosteroid studies were made at regular intervals in all pa¬ 
tients. Table 3 shows the steroid pattern in 9 pre- and post-cortisone-est¬ 
rogen treated patients. Cortisone is broken down in part and excreted as 
17-ketosteroids in the urine. This will increase the urinary excretion of 17-keto- 
steroids. While on large dosage of cortisone, the steroid levels were usually fairly 
high. After maintenance levels were reached, however, in most instances the 
steroids fell. In the one patient who stopped taking cortisone, there was only 
.9 mg. of ketosteroids excreted in 24 hours, indicating almost total adrenal 
inhibition. 

Assay of the gonadotrophins was attempted, but considered unreliable. Ideally 
a more specific manner of measurement of the gonadotrophins is necessary before 
these changes can be properly evaluated. 

In this series cortisone was used in excessive dosage. For this reason, we 



Fig. 5 
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Table 3 17 Kxlostcroid excretion before cortisone estrogen treatment and ukile on 


maintenance dosage 


PATIENT 

THE TREATMENT LEVEL IN MG j 

! VAIVTFN VNCr LEVEL IN MG 

W M 

4 3 

2 l 

E T 

S G 

9 

J M 

7 S 

15 0 

I! S 

1 J 

4 S 

V T 

S 0 

1 7 

J B 

20 S 

3 52 

W C 

13 1 

4 7 

A T 

20 85 

4 C 

O E 

9 9 

0 2 


obsened main toxic lesponses In large does, coitisone causes salt retention, 
edema, and potassium loss All patients weic gnen 3 gm potassium chloride 
pei daj and all had salt-restricted diets In spite of tins, edema occurred in 8 
of our 12 patients Mercurial diuretics wcie used pciiodically to combat edema 
but it uas found that the edema was unusually pcisistcnt and did not readily 
respond to diuretics It was nccessarj to digitalize 1 patients m whom cardiac 
failure de\eloped co existent with their edema 

Diminished resistance to stress was piobably the most see ere complication 
that occurred As has hecti piewously stated, two of our patients died of influ¬ 
enza Intermittent antibiotics were gnen most of the patients ns a prophylaxis 
against lntercuirent infection Two patients died nftei stopping cortisone, pre¬ 
sumably of adrenal insufficiency Certainly any patient taking cortisone should 
be warned of this grate consequence and if it is necessaiy to stop cortisone for 
an}' reason, several days of ACTII therapy should be gi\ en The patients’ adrenal 
function should then be checked with periodic Thom tests to determine adrenal 
status 

Cortisone causes an inci eased secretion of hjdiochlonc acid, and gastritis 
de\ eloped m a numbei of patients One patient had a bleeding peptic ulcer while 
on therapy Routine antacids are now given m an effort to pie\ ent this complica¬ 
tion 

One patient with an old Abiotic lesion in the apex of the right lung had soften- 
__ Table 4 

1 Bilateral orcluectomj 

2 Estrogen stilbestrol 5 mg /da} for life 

3 Cortisone—300 mg/day for 2 weeks 

200 mg /day for 2 weeks 
100 mg /day for 2 weeks 
25 mg /day for life 
a Low salt diet 
b KC1 2-3 gm d:ul> 
c Antacid regimen if ulcer lm;tor\ 
d Diuretics as needed 
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ing and what the roentgenologist interpreted as activation of an old tuberculous 
lesion. 

All patients showed slight early euphoria, but in no incidence were there any 
overt psychoses. Skin petechiae occurred in 4 patients. Osteoporosis was not 
marked while on a high protein intake. Most of these patients had an unusually 
good appetite and maintained a good nutritional status. No temporary or perma¬ 
nent hypertension or diabetes developed in any patient. 

SUMMARY 

Twelve patients with far-advanced relapsing carcinoma of the prostate were 
treated with a combination of cortisone and stilbestrol. The initial cortisone 
dosage given was high in an attempt to inhibit functional^ the adrenal and the 
anterior pituitary. Stilbestrol was given as a necessary adjunct to pituitary 
inhibition. 

Five patients are living and three of these are totally asymptomatic. Seven 
patients are dead; death occurred from progressive carcinomatosis or complica¬ 
tions of therapy. The toxic responses to large doses of cortisone are frequent and 
severe. Urinary excretion of 17-ketosteroids was markedly depressed in 7 of 
12 patients treated with cortisone and stilbestrol, indicating adrenal cortical 
inhibition. 

Table 4 summarizes our regimen of treatment and necessary prophylactic 
measures. 

It would appear from our small series of cases that about 40 per cent of 
the patients with far-advanced carcinoma of the prostate can obtain additional 
benefits from combination cortisone and stilbestrol therapy. These benefits are 
a great help in treating patients who have become refractory after previous 
orchiectomy and stilbestrol therapy. 
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LATE RESULTS OF BILATERAL ADRENALECTOMY FOR 
ADVANCED CARCINOMA OF THE PROSTATE GLAND 
WILLIAM J. BAKER 

One year ago, a report was given to this Association on bilateral adrenalec¬ 
tomy for 10 patients whose carcinoma of the prostate gland and symptoms had 
not been adequately controlled by open prostatic surgery or revision of the ob¬ 
structive vesical neck, estrogens, bilateral orchiectomy, with and without deep 
roentgen therapy, and oral cortisone. All of these patients were bedridden and 
required some form of opiate for their pain and discomfort. All patients had had 
a tissue diagnosis of cancer of theprostatcgland. All patients had bone metastases. 
There was no immediate operative mortality. There was no difficulty in the 
postoperative management of these Addisonian individuals. 

We have been impressed with the comfortable states of the majority of these 
patients after bilateral adrenalectomy. Only one patient failed to get relief from 
the procedure. All, except two, became ambulatory and euphoric. To be sure, 
there has been a recurrence of pain in all except one patient. He is alive and well 
almost 10 months. The recurrent pain has usually been less severe than the 
original pain. The patients who require small amounts of analgesic for their re¬ 
current pain, have led a much more comfortable existence than they did before 
bilateral adrenalectomy. In 2 patients, whose pain returned, a short course of 
deep x-ray therapy over the painful regions, gave almost complete relief. X-ray 
therapy over these same regions, before bilateral adrenalectomy, had given no 
relief. 

The youngest patient in this group was 47 years, the oldest was 7G years. The 
patients who have lived the longest after bilateral adrenalectomy were 57, 58, 
60 and 61 years old. The age of the patient could not be related to the amount of 
relief which was obtained from metastatic pain. The patient who obtained no 
relief from the procedure was 59 years old. 

Adrenalectomy for cancer is predicated on the fact that the adrenal gland is 
involved in the growth of neoplastic tissue. It is known that people with cancer 
have abnormal amounts of normal adrenal steroids. It is also known that people 
with cancer have steroids that are not found in other people. However, after 
bilateral adrenalectomy in patients with advanced cancer of the prostate gland, 
serial x-rays of osseous lesions, serial acid and alkaline phosphatase determina¬ 
tions, serial rectal examinations, serial body weight and hemoglobin determina¬ 
tions and serial androgen values have furnished us no evidence that the prostatic 
cancer or its metastases have been inhibited. As far os we can ascertain, the 
cancer continues to grow at its usual rate. Figure 1, A is the picture of obvious 
metastastic bone lesions of one of these patients before bilateral adrenalectomy. 
Figurel, B isapicture of the samelesions7 months after bilateral adrenalectomy. 
Figure 2, A is the x-ray picture of obvious metastatic bone lesions of another 
patient before bilateral adrenalectomy. Figure 2, B is a repeat picture of this 
same patient 9J4 months after bilateral adrenalectomy. Figure 3 is the final 

"Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-S, 1953. 
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Fro. 3 

picture of this patient’s bones just before he died, or 13 months after bilateral 
adrenalectomy. The metastatic bone lesions of these two patients wore obviously 
not retarded. It is certain that, no bone metastnsos disappeared in these pictures. 
It must be admitted that, occasionally, bony metastnsos seem to grow more 
scleiotic after adrenalectomy. IVe have never seen them become smaller or 
disappear. 

What about the life expectancy of the man with advanced prostatio cancer, 
who has had bilateral adienalectomy? Tables 1 and 2 show that only two out of 
eleven of our patients are alive. The longest time that any of our patients lived 
after this procedure is 1 year, 1 month, 11 days. One patient is alive 1 year, 22 
days after the piocedure. This man has recently complained of severe pain which 
requires Demerol for control. Another patient is alive 9 months, 20 days. Ho had 
minimal persistent discomfort after bilateral adrenalectomy. A course of deep 
roentgen therapy caused complete disappearance of the discomfort. He takes no 
sedatives or analgesics, is ambulatory, euphoric and working. The other 9 pa¬ 
tients lived from lja> months to 1 year, 11 days. Thus, it can be seen that there 
has been no striking prolongation of life in this group. 

All of our patients have died relatively suddenly. They were ambulatory one 
day and in a terminal state the next day. Most of them have become weak, 
apathetic and finally comatose, all within a very few hours. Blood chemistry 
studies have not revealed striking changes even on the day of death. 

Four complete autopsies have been performed on patients who have had 
bilateral adrenalectomy for advanced prostatic cancer. No residual adrenal 
tissue was fouitd in these four bodies. No tissue had been spared from invasion 
by the cancer cells. 
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Table 1. Late results of bilateral adrenalectomy for advanced carcinoma of the 

prostate gland 


RACE 

AGE 1 

SURVIVAL 
TIME | 

NARCOTICS 

REQUIRED 

TYPE OF DEATH 

AUTOPSY—REMARKS 

T. P., Negro, St. 
Luke’s Hospital 

48 

6 months 
1 day 

Needed codein 
last month of 
life 

Collapsed suddenly and 
died in 2 hours 

Generalized carcinomatosis. 
No other adrenal tissue 
found 

I. S., White, Cook 
County Hospital 

59 

5 months 
3 days 

Demerol the last 

4 months of life 

Generalized edema and 
coma last 2 days of life 

Generalized carcinomatosis. 
Metastases in pituitary 
gland. No other adrenal tis¬ 
sue found 

C. G., Negro, Cook 
County Hospital 

61 

1 year 1 
month 
11 days 

Required codein 
and Demerol last 
3 months of life 

Developed very severe 
anemia. Many trans¬ 
fusions. Always eu- 
phorio. Sudden death 

No autopsy 

B. T. W., Negro, 
Cook County 

Hospital 

47 

3 months 
5 days 

Demerol last 2 
months of life 

Died suddenly. In coma 
for 2 hours 

Generalized metastases. Large 
metastatic growth around 
old gunshot wound of hip. 
No adrenal tissue found 

J. M., Negro, Cook 
County Hospital 

57 

1 year 1 
day 

Demerol last G 
weeks of life 

Always had troublesome 
gas “on stomnch”. 
Died during sleep 

Generalized metastases. Each 
ureter was partially ob¬ 
structed by a metastatic 
tumor. Original blood pres¬ 
sure 220/110. Adrenalectomy 
did not alter hypertension. 
No adrenal tissue found 


Table 2. Late results of bilateral adrenalectomy for advanced carcinoma of the 

prostate gland 


RACE 

age 1 

SURVIVAL TIME 

NARCOTICS 

REQUIRED 

TYPE OF DEATn 

1 

AUTOPSY—REMARKS 

A. N., White, St. 
Luke’s Hospital 

65 

G months 9 days! 

Demerol required 
last 4 months of 
life 

Died very suddenly. 
Ambulatory until 
day of death 

No autopsy 

S. G., White, St. 
Luke’s Hospital 

76 

5 months 9 days 

Codein required 
last 2 weeks of 
life 

Sudden collapse and 
death while cam¬ 
paigning for Taft 

No autopsy 

E. N., White, Cook 
County Hospital 

60 

Still alive and 
well. 1 year 22 
days 

Has fleeting pains. 
Takes no seda¬ 
tives 



C. B., White, St. 
Luke’s Hospital 

62 

1 month 15 
days 

No sedatives re¬ 
quired 

Lethargic and cataton¬ 
ic for 6 weeks. Slow 
death 

No autopsy 

J. Z., White, St. 1 
Luke’s Hospital 

54 

3 months 10 
days 

No relief from 
metastatic pain 

Sudden death. One 
hour of coma 

No autopsy 

T. T. f Japanese, 1 
Cook County Hos¬ 
pital 

58 

Still alive and 
well. 9 months 
20 days 

No sedatives re¬ 
quired 


Complete relief from 
pain after x-ray 
therapy following 

adrenalectomy 





CANCER OP PROSTATE 


529 


It can be seen that the evaluation of this procedure is made entirely on the 
subjective response of the patient. The relief of pain is usually striking. The 
patients who have been bedfast because of pain, feel better almost immediately 
and want to get out of bed in a few days. Their appetite becomes ravenous and 
the replacement therapy with cortisone usually produces an euphoric state. The 
occasional patient will bo rehabilitated enough to resume his former work. Most 
of our patients have never returned to their work. 

The past year has brought to our attention that the patient who fits our 
indication for this procedure has become very scarce. 

Cook Count}' Hospital is a haven for end pathology. It has furnished us oidy 
one patient for our series. Four excellent residents have endeavored to find such 
patients. St. Luke’s Hospital has not furnished a single private patient for our 
series. One wonders whether prostatic cancer is changing its biological behavior. 

It is believed that bilateral adrenalectomy is an excellent procedure for the 
relief of metastatic pain from advanced prostatie cancer of patients whose pain 
is not adequately controlled by castration, estrogens, deep roentgen therapy 
or oral cortisone. 

In conclusion, the thought should bo left with you that there is evidence that 
some cancers of the prostate gland seem to be independent of androgens and the 
search for related stimulating or inhibiting factors should be continued diligently. 

7 W. Madison St., Chicago 2, III. 
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APPRAISAL OF PRESENT METHODS OF TREATMENT 
OF ADVANCED PROSTATIC CANCER. 

W. W. SCOTT 

From the James Buchanan Brady Urological Institute , the Johns Hopkins Hospital, 

Baltimore, Md. 

Until receipt of the program for this meeting and particularly until I had read 
the titles of the papers constituting this symposium, I had little idea as to what 
I should present under the title which Dr. Heckel assigned to me. 

Dr. Scott has just presented to you an evaluation of hormonal therapy followed 
by radical perineal prostatectomy in selected cases of advanced carcinoma of 
the prostate. You will recall that Dr. Colston and Dr. Brendler, of our Institute, 
presented a preliminary report on this subject in an issue of the J.A.M.A. for 
1946. Whereas I believe that Dr. Scott has handled the subject in a splendid 
fashion and has demonstrated the merits of this regimen in certain selected 
cases, I am of the opinion that in this instance, as well as in all instances of 
studies involving the treatment of cancer of the prostate, insufficient attention 
has been paid to the "biological potential” of the cancer. Admittedly, we have 
used almost all of the yardsticks available to us at present, but none really tell 
us the degree of malignancy of any given cancer, and hence are of little prog¬ 
nostic value. 

May I attempt to illustrate what I am driving at by referring to two patients 
recently seen again at the Brady Institute: The first, a man aged 75, was seen 
in 1928 with signs and symptoms of a benign obstructing prostate. A simple 
perineal enucleation was carried out at that time, and sections made on the 
tissue removed revealed adenocarcinoma. Within one year, although there were 
no signs of metastasis, examiners felt that the cancer had extended beyond the 
capsule of the gland and that total prostatectomy was not indicated. The patient 
was lost track of until approximately 6 weeks ago when he returned to the dis¬ 
pensary in acute retention. On rectal palpation the prostate was large and 
nodular. It was judged cancerous and definitely inoperable. Serum acid phos¬ 
phatase levels were normal and x-rays revealed no evidence of metastasis. A 
transurethral resection for relief of obstruction was done and sections on this 
tissue showed adenocarcinoma indistinguishable from that removed 25 years 
previously. In any series, this would be a 25 year cure, no matter what was done. 

A second case is similar. The patient, seen by Dr. Colston in 1941, was believed 
to have an early operable prostatic cancer. A perineal biopsy revealed a small 
nodule which on frozen section proved to be adenocarcinoma. A total prostatec¬ 
tomy was done at the same sitting and yet multiple permanent sections failed to 
reveal any cancer, indicating that the biopsy was generous and had removed the 
entire cancerous nodule. The patient did exceptionally well until 1951. As a 
matter of fact, he continues to do well, and yet since 1951 his bones are seen to 
be riddled with cancer and his serum acid phosphatase is elevated. Endocrine 
treatment is now being given. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-S, 1953. 
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Based on these two eases alone, one might ho inclined to think that adeno¬ 
carcinomas «ere less malignant than undilTcientiated prostatio cancels, and yet 
a previous attempt at corielating the length of sumvnl with cell types has led 
me to bchc\e that no significant relation exists and that one cannot picdict on 
the basis of cell type the response to any paiticulai form of tlicinpx 
I mil boxciy much interested to hear the follou-up iepoits to be piesented by 
Di Bakei and by Dr Ilmrison on the subject of bilatcial adienalectomy for 
ndxaneed piostatic cancel You will recall their preliminary reports of Inst > cm 
Since last yeai mo liaxe done no mote biUtci.il adrenalectomies -Vs a mattei of 
fact, we hat e only perfoimed tno foi prostatic (.mem, one sunn mga feu months 
and one dying within the last two months, some 15 months after both adrenals 
were remoxed Recently, these tuo eases wcie piesented at the clinical pathologi¬ 
cal confeienco held weekly in oui Depaitmont of Pathology by Dr Arnold Rich 
One thing m paiticulai interested me Whereas there was definite exidcnce in 
ceitam aieas of the prostate that ceitun cancer cells had undergone atiophy, 
immediately adjacent to these aieas weio aieas of perfectly good cancer which 
seemed to be uninfluenced by anything that had been done to the patient 
Fuithcimoie, sections of untieatcd prostatic cancel m patients before the days 
of cndocunc management weic piesented and often showed identical changes I 
do not mean for a minute to leaxe you with the impression that I think that 
prostatic camei has not been influenced by' endociine manipulations or that 
fuitlier ndxantes will not be made If I thought this, I would discontinue many' 
studies cunently in progress lnxolxmg endocrine icintions in prostatic growth 
I do mean to emphasize, how ox er, that the natui c of our conti ols leax es much to 
be desired 

Recently, in completing a monograph on The Surgery of the Ailicnal Glands as 
one of the American Lectuie Series in Surgery', I roxuexxcd all the cases of achenal- 
ectomy done to date, not only' for prostatic cancel but for cancer of the breast as 
well Time does not peimit rex’icu of these data, how oxer, I will read to you the 
most lecent lesults m a series of 10 patients adienalectomizcd for prostatic cancel 
and lepoited by' the Memorial Hospital group “Tlnee died in the immediate 
postoporatix'C period, one fiom ceiebral hemoriliage (2 days), one from car¬ 
cinomatosis (11 days) and one from myocardial mfaiction (21 days) Six of the 
remaining sexen died xvithin 33 to 294 days aftci adrenalectomy-, two from 
adienal insufficiency and four from cancel ” The lemaimng patient xxas living 
at the xxnting of this addendum, his 159tli postopei atix-e day Quoting further - 
“All sexeu patients had tempoiary subjective impiovement xarymg fiom 14 to 
210 day's, axeragmg 82 days Only two of the seven had objective improx-ement 
lasting 90 and 133 days The most striking beneficial response to adrenalectomy 
xxas lelief of pam ” There has not been a publication from the Huggins laboratory- 
on adienalectomy for piostatic cancel since that of Huggins and Bergenstal, to 
be found in Cancer Ilesearch for 1952, and the lesults m tins series of 7 patients 
aie quite compaiable to those of the Memoual Hospital group Of the seven 
there was one postoperatrx-e death, and they judge that three of the remaining 
si\ had a clinical remission of the disease of considerable magnitude One patient 
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died of acute pulmonary edema 49 days after adrenalectomy. The remaining 
four had been observed for periods of to 9 months at the time of the report. 
Quoting them: “Perhaps the most striking observation has been the immediate 
and persistent relief of crippling pain in the bones.” In conversation with Dr. 
Huggins since this report, I have learned that he is performing fewer and fewer 
bilateral adrenalectomies for prostatic cancer and more and more for cancer of 
the female breast. 

Unfortunately, in most studies to date an insufficient amount of time and 
effort has been spent in determining the mechanism of action of bilateral adrenal¬ 
ectomy, and it is my feeling that until such is done, little further advance will 
be made. During the past year there has been further evidence to support the 
statement which I made at this same meeting in 1952 that cortisone, so necessary 
in the maintenance of the bilateral adrenalectomized human, is metabolized to 
androgen. Again this is hard to reconcile with theories which assign improvements 
following adrenalectomy to androgen withdrawal. Cortisone alone has been as 
effective at times as adrenalectomy. At present it is my opinion that adrenalec¬ 
tomy for cancer of the prostate and breast is empirical, as Huggins suggests the 
administration of androgen or estrogen is for advanced breast cancer in the fe¬ 
male. If results were better than they are to date, one would be justified in 
advising this procedure in the individuals hopelessly afflicted with these cancers. 
In that they are not, it is my belief that these should be considered as research 
tools and only carried out in institutions equipped for research. 

The same holds true for hypophyseetomy. One year ago I reported to you on 
the results in 3 cases of disseminated prostatic cancer subjected to hypophysec- 
tomy. Since then, two more cases have been studied. One of these died within a 
few days after operation, and the other is alive and clinically in fair condition 
some 6 months after operation. To date total hypophyseetomy has not been 
possible, probably because of the difficulties of exposure, and we are considering 
ablation of that portion of the pituitary which cannot be removed by radio¬ 
active means. In attempting to evaluate the procedure to date, I can simply say 
that in the two individuals with close to total hypophyseetomy, one living 5 
months and coming to autopsy and one alive at present, the effects have been 
comparable to those observed following adrenalectomy. In one whose testes were 
intact at the time of hypophyseetomy, the effects were strikingly like those 
following castration. We do not recommend the procedure to any of you, but will 
continue to use it in selected cases in an effort to learn more about this disease. 

What the future holds, no one knows, but I am firm in my belief that we will 
make more progress by carefully studying endocrine effects on prostatic growth 
in the animal, with careful clinical studies when indicated, than to attempt to 
draw conclusions from a statistical study of a huge series of patients subjected 
to any one of a number of endocrine procedures. As I have attempted to point out 
in an article in the 1952 Transactions of the Western Section of the American 
Urological Association entitled, “What Makes the Prostate Grow,” much more 
must be learned concerning the effects of estrogen withdrawal, estrogen being a 
secretion of the testis as well as androgen. Much more must be learned of the 
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precise nature of the chemical substances liberated by the testes and by the 
adrenals. If we were to know more, we could predict with a fair degree of accuracy 
what analogs or, in other words, closely related steroids, would act as inhibitors 
of circulating biological gonadal and adrenal steroids. If we were to know more 
about the effects of the pituitary on benign and malignant prostatic growth, we 
could design better experiments directed towards chemical inhibition of pituitary 
action. 

The road ahead is long and hard. Someone might make a discovery tomorrow 
which might put us ahead many years, but I doubt it. I do not think this is a 
pessimistic attitude but a realistic one. A pessimist would not be in this field. 
Being a realist, I think that for the immediate future we, as urologists, should 
make every effort to educate the public and the physician in the early recogni¬ 
tion of prostatic cancer, at a time when it is operable and at a time when total 
prostatectomy in the hands of most offers a 50 per cent chance of 5 year survival 
without cancer. In the meantime, many of us in our laboratory will endeavor to 
unravel some of the problems discussed. These largely revolve around the early 
chemical detection of prostatic cancer, the biological potential of any given tumor, 
the metabolic action of steroids and the nature and action of competitive steroids. 

IVe have made no progress in the chemical detection of early prostatic cancer, 
although we are continuing a program of fractionation and identification of 
urinary steroids hoping to find some one specific for prostatic cancer. 

For some time we have considered and have now initiated a program in which 
we are attempting to correlate survival of human prostatic cancer in the anterior 
chamber of the guinea pig eye with the degree of malignancy as determined by 
the clinical course of the disease—-a search for the “biological potential.” 

To date we have been unable to demonstrate any in vitro effects of androgens 
or estrogens on human and animal prostatic slices. Wo have observed, however, 
a profound differential in vivo inactivation of androgens by the altered liver. 
This is contrary to our findings using estrogens. 

Lastly, a lengthy program is in progress aimed at finding analogs of androgens. 

In a few years we may have something to report. 



The Journal or Urology 
Vol. 72, No. 3, September 1954 
Printed in U.S.A. 


A TRUE HERMAPHRODITE 
ARTHUR B. CECIL 

Since the founding of this Association in 1886, only 2 cases of true hermaphro¬ 
ditism have been reported before it. These two cases were reported in a paper by 
Kiefer and McKenna in 1944. The condition of rarity alone, however, would not 
prompt me to present this subject to you. I have decided to do so because I wish 
to discuss some original ideas in regard to the surgical treatment of intersexu¬ 
ality. 

A. D. 0-7161, aged 6, who had been raised as a boy, was admitted to the Hos¬ 
pital of the Good Samaritan in Los Angeles, California, on December 2, 1935. 
The case was considered one of male pseudohermaphroditism. The penis showed 
ventral curvature, below which was a groove running into a urogenital sinus. 
There was no scrotum, nor could testicles be palpated. At this admission to the 
hospital a first-stage hypospadias operation was done for straightening of the 
penis. 

The patient was lost sight of for 13 years, and was again admitted to the hos¬ 
pital of the Good Samaritan on August 17, 1948, at which time he was 19 years 
old (H.G.S. No. B.B. 8080). He had graduated from high school and had lived 
as a boy. The family history showed that he had four brothers: 24, 22, 17 and 15, 
and one sister, 21, all living and well and normally formed as were his father and 
mother. 

When patient was 13 years old, and again 5 months previous to this admission, 
he had had vaginal bleeding. The first time the bleeding lasted for 1 week, and 
the second time for 3 days. He had male inclinations and desires, but had never 
had intercourse. He was most insistent that he be constructed as a male. 
Physical examination showed an individual weighing 140 pounds, 5 feet 6 inches 
tall. The general contour was that of a female: the breasts fairly large, the nipples 
highly developed with pigmentation about them. The pubic hair was of female 
distribution. There was no beard (fig. 1, A). 

The phallus was 4.5 cm. in length and 2.5 cm. in diameter. The ventral curva¬ 
ture had been cured by the previous operation. There was a dimple representing 
a glandular meatus. On the ventral surface was a moist area running down to the 
urogenital sinus. On each side of this groove were labia minora 4 cm. in length 
(fig. 1, B). Just outside of the external ring one could palpate a mass which was 
about 2.5 cm. in its largest diameter. This was thought to be an undescended 
testicle. Nothing was made out in the left groin, and no hernia was present on 
either side. On rectal examination one could palpate a small body which was 
probably a uterus. A vaginogram showed a capacious vagina and a filling of the 
uterus and tubes (fig. 2). 

On August 28, 1948, I excised the labia minora and did a Thiersch operation 
for the development of a urethra from the glans penis to the urogenital sinus, 
leaving the patient to urinate through the urogenital sinus. This operation was 
entirely successful (fig. 3). 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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On November 29, 1948, abdominal and light giom exploratory operations 
Meie earned out by Dr Kenneth Blake and Dr Aithur Cecil 
Total hysterectomy with bilateral oophorectomy and left salpmgectomy, ex- 
ploiation of mass m the right giom Upon opening the abdomen the uterus vas 
smaller than one Mould find in a female 19 years of age On the left side was a 
cystic ovary vhich measuied 4 cm m diametei Lying above this was the left 
fallopian tube with its fimbriated end This cystic mass and left tube Mere re¬ 
moved The right tube Mas found to extend out into the right inguinal canal, and 
upon teasing it out uith foiceps, the fimbnated end Mas made out, but the tube 
could not be pulled into the abdominal canty The uteius Mas remoied just 
belou the ceivix After peritonealizition, the abdomen Mas closed An incision 
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Fig. 3 


was now made over the mass in the right groin. The tunica vaginalis was opened, 
and within it was found a most remarkable organ. A rounded mass 2.5 by 2 cm. 
w'as located. The lower pole, which made up half of the mass, was of a grayish 
color, and the upper pole showed ovarian follicles. There was a definite line of 
demarcation between these two bodies. Biopsy specimens were taken from both 
poles and immediately studied by Dr. John Tragerman. The lower pole proved 
to be a testicle, and the upper pole an ovary. The biopsy opening of the testicle 
was closed and the ovarian tissue dissected loose from the testicle and removed. 
The tube was left in because of fear of interfering with the blood supply to the 
testicle. Xo attempt was made to change the position of the testicle. 

Pathological report (Dr. John Tragerman): “Uterus and cervix are removed 
together in a slender mass 8.5 by 3.8 by 2 cm. (fig. 4). The fundus is thin and soft 
showing considerable serosal congestion. The top of the fundus is slightly con¬ 
cave. The cervix is elongated measuring 3 by 2.1 by 1.8 cm. The lower uterine 
segment is also rather slender. The uterus and cervix are widely opened. The 
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walls vary in thickness. The cervix shows a rather wide canal containing a few 
transverse corrugations and several mucous cysts. A cord-like band of pale tissue 
extends from one wall of the internal os upward for about 1.5 cm., and then seems 
to become incorporated with the endometrium above. The endometrium is less 
than 1 mm. thick, showing a number of small areas of hemorrhage. The cord-like 
tissue is nearly 3 mm. in diameter. A block is taken from the uterine wall, at each 
end of the cord and also from one cornu, where a firm 5 mm. nodule is somewhat 
suggestive of adenomyoma. 

“Microscopic: The uterus shows a rather compact muscle and is lined by a thin 
irregular endometrium somewhat atrophic in appearance. The nodule in the 
cornu is suggestive of a small myoma but no glandular structures are present. A 
block from the internal os shows numerous mucous glands, a few of which are 
distended. There is also a deeper zone in the tissue containing glands and cysts 
more like those of the endometrium. The termination of the cord-like structure 
described grossly shows a projecting nodule of uterine muscle surrounded by a 
thin inactive layer of endometrium, as already noted. Anatomical diagnosis:— 
atrophic endometrium. Nabothian cysts of cndoccrvix. 

“Left tube and ovary arc removed together, the tube measuring 5.5 by .6 
mm. The serosa is smooth but quite congested. The tube is slender and tortuous. 
The distal end is patent. The ovary is a collapsed oval cyst 4.3 by 3.2 by 1 cm. 
(fig. 4). It has been widely incised through the lower border showing a smooth 
lined cavity presenting a gray red membrane streaked with congested vessels. A 
few small yellowish plaques appear in the lining and in the cyst wall. Several 
flattened follicular cysts of varying size arc present in the cyst wall. A block is 
taken from the wall near the pole. 

“Microscopic: The stroma is fairly dense, containing numerous primitive ova, 
a small follicular cyst and an organizing corpus albicans and a regressing corpus 
luteum. One field, however, indicates that there are some follicular cysts lining 
the large cavity. Anatomical diagnosis:—follicular cysts of left ovary. 

“Sections A and B are from the right inguinal mass suspected as ovotestis. Sec¬ 
tion A, from upper pole of right inguinal mass, shows dense ovarian stroma con¬ 
taining numerous primitive ova and part of the lining of a partly collapsed 
follicular cyst (fig. 5, A). Section B shows a group of tubular structures sup¬ 
ported by a rather hemorrhagic stroma. Along one surface is a narrow zone of 
fairly dense fibrous tissue. The cells in the tubules show considerable variation— 
some are large with granular eosinophilic cytoplasm, others show clear cytoplasm 
and eccentric nuclei with some tendency to rest near the basement membrane. 
Other tubules, however, are diffusely filled with similar cells and there is little 
suggestion of an acinal lumen. The appearance is that of an undeveloped testicle 
(fig. 5, B).” 

December 29, 1948, third-stage hypospadias operation, Cecil: Suprapubic 
drainage was done, and an elliptical incision was made around the opening of the 
distal urethra and the urogenital sinus. This opening was closed in layers. On the 
eighth day the suprapubic drainage tube was removed, and at the next uri¬ 
nation patient urinated through the urethra in the normal fashion (fig. G). 
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Fig. 5 


The final stage in the male construction of this patient was the amputation of 
the breasts which was done by Dr. Kenneth Blake. 

In 1942, Severinghaus 1 reported a study of the chromosomes of an intersex. In 
this case the secondary sex characteristics were a combination of male and female 
types. Exploration proved that the patient was a male pseudohermaphrodite. 
Biopsy specimens of the testicles were studied. The chromosomal content of the 
cells was found to be normal and the sex chromosomes corresponded with the 
gonadal sex. No studies of the chromosomal content of a true hermaphrodite have 
been made. Hooks 2 has given a splendid review of the literature dealing with sex 
determination, sex differentiation, and the effects of hormones on sex. It would be 
superfluous to further discuss this subject here. 

I shall now take up the treatment of intersexuality which is more particularly 
in our field of endeavour. I have previously advocated that this treatment should 

1 Severinghaus, A. E.: Am. J. Anat., 70: 73-S7, 1942. 

* Hooks, C. A.: J. Urol., 62: 528-534, 1949. 
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begin on the day of the birth of any individual whose sex is in doubt. 3 It is unfor¬ 
tunate that at the present time the only method by which gonadal sex can be 
determined is by exploration and biopsy of the gonads. As far as determining the 
gonadal sex is concerned, no cystoscopic, endoscopic or x-ray study is of any 
value whatsoever. Coffey did uretcro-intestinal anastomoses on new-born babies 
in cases of exstrophy of the bladder. Babies are accustomed to anoxia and stand 
operation well. There is therefore no reason why an intersex baby should not be 
explored immediately at birth, and there is every reason why it should be because 
of the havoc which such an individual brings to a family. If, upon exploration, 
the baby is found to have ovaries, the clitoris should be amputated at once and 
the mother told that she has a girl baby. If testicles are found the mother should 
be told that she has a boy who has hypospadias that can be cured when he is 4 
years old. There is no place in the world for an intersex individual. The sensational 
accounts appearing in the newspapers of today of girls being changed into boys 
and boys into girls are not tributes to modern medical science but a terrible indict¬ 
ment of the medical profession who did not make this determination when it 
should have been made: on the day of birth of the individual. 

It can be seen from the case which I have presented the tremendous influence 
of psychic sex. This patient was unquestionably predominantly a gonadal female 
and, I believe, a genetic female, but because the individual had been raised as a 
boy, everything else to the contrary, he insisted upon living the life of a boy and 
being surgically constructed into a male. Psychic sex is something not to wait for 
but to be developed; all the more important is it that the gonadal sex should be 
determined at the earliest possible date. I am not, however, advocating the 
change of psychic sex of an individual on gonadal findings alone later in life. 

The case which I have reported brings out an important surgical procedure 
which I have previously described. 4 In 1949 Howard 5 published an article in 
which he pointed out the high degree of feminism in cases of hypospadias where 
the urethra opened in the perineum, and that these cases showed a vagina, 
uterus and tubes. It occurred to me, therefore, that since I had cured many cases 
of perineal hypospadias in which a vagina was present but unknown to me, that 


5 Cecil, A. B.: Discussion. Trans. West. Sec. A.U.A., p. 125, 
4 Cecil, A. B.r J. Urol., 62: 709-712, 1949 
s Howard, F. S.. Surg., Gynec. & Obst.,86:3Q7, 
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in the case which I have presented it would not be necessary to remove the vagina 
as had previously been advocated in such cases. I therefore constructed the 
terminal urethra as I have described, and anastomosed the urogenital sinus with 
the urethra. The vagina has given no evidence of its presence. I am therefore 
convinced that it is surgically proper not to remove the vagina in intersex indi¬ 
viduals where male construction is to be carried out. 

ADDENDUM 

Since presenting this paper, Moore, Graham and Barr have described a method 
for the detection of chromosomal sex by a skin biopsy (Surg., Gynec. & Obst., 
96:641,1953). 

1136 W. Sixth St., Los Angeles 17, Calif. 
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UROLOGICAL PROBLEMS IN AGENESIS OF ABDOMINAL WALL 
MUSCULATURE 

p. PAUL RIPARETTI and DONALD A. CHARNOCIC 

This paper presents the urological abnormalities associated with agenesis of 
the musculature of the abdominal wall. Recognition of this syndrome dates back 
to the turn of the century but it has not been until recent years that improved 
diagnostic and surgical techniques have made possible the treatment of these 
patients. Sixty-one cases have been reported, to which we add five. 

This syndrome consists of two basic findings: 1) Partial to complete absence 
of the abdominal wall musculature, 2) abnormalities of the urinary tract, which 
usually presents enlarged and hypertrophied bladder, hydrourethers and hy¬ 
dronephrosis. Patent urachus, obstructions at the vesical neck and atresia of the 
urethra have been noted. Other common anomalies are cryptorchidism, malrota- 
tion of the intestines, mcgacolon, spina bifida, pigeon chest and some form of 
talipes (Eagle and Barrett; Silverman and Ilaang). 

The syndrome occurs predominately in males. Of the cases reported, only three 
have been observed in females. The mortality rate has been high, most of the 
deaths occurring in infancy from pneumonia, pyelonephritis, bacteremia and 
uremia. 

Two principal theories have been advanced to explain the pathogenesis of this 
condition. Osier reported a case in 1901 which he lmd seen in 1S97. In his char¬ 
acteristic way, he had sought the advice of Dr. C. R. Bardeen, then associated 
with the Department of Anatomy of the Johns Ilopkins Hospital. Bardeen sug¬ 
gested that the lack of resistance normally- met with in the abdominal wall might 
allow the bladder to expand rather than to empty secretions into the amniotic 
cavity. He though this might be due to faulty development of the blood supply-. 

Stumme in 1903, postulated that obstruction at, or distal to, the bladder neck, 
early in fetal life, resulted in dilatation of the bladder and involvement of the 
ureters and kidney-s. The enlarging urinary system caused atrophy of the ab¬ 
dominal wall musculature, either by- direct pressure or by diminishing its blood 
In our opinion, the theory of Stumme is the more logical, but neither theory 
adequately explains the problem. While over half the cases reported had bladder 
neck obstruction, several, including two of our own, showed obstruction at a 
higher level. Moreover, many infants with dilated bladders due to bladder neck 
obstruction have no abnormality of the abdominal musculature. 

The diagnosis of this syndrome usually does not present any great problem. 
The condition is readily recognized by- the obstetrician oi the pediatrician. Upon 
examination of the infant, the abdominal skin is usually wrinkled and looks like 
the skin of a dried pome. The underlying abdominal viscera may easily be seen 
beneath the skin of the thin abdominal wall and the various organs readily- 
palpated. If the infant is placed on his side the abdominal viscera fall to the 
dependent portion and if placed flat on his back, the flanks bulge. As most of 
these cases are males, bilateral cryptorchidism is usually present. 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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In studjung these unfortunate infants a thorough urological examination is 
imperative. A nonprotein nitrogen determination is obtained which serves as a 
base line for future comparison of the patient’s progress. The residual urine should 
be determined and a cystogram done. We prefer the delayed cystograms as 
described by Stewart since a reflux up the ureters may outline the upper tract, 
thereby eliminating the necessity of retrograde examination (Stumme). Cystos¬ 
copy should be done early and one must search the bladder neck very carefully 
for any evidence of obstruction in this suspected area. If the nonprotein nitrogen 
is within reasonable limits, excretory urography using delayed 1, 2 and 3 hour 
films is valuable. Some of our best urograms were made 3 hours after the in¬ 
travenous injection of the iodide solution. It goes without saying, that the pedia¬ 
trician and the urologist should work together in the treatment of these infants. 


CASE REPORTS 

Case 1: Baby P.M., aged 3 weeks, was admitted to the Childrens Hospital on 
September 28,1948. The infant was a full term baby, weighing 7 pounds, 5 ounces 
at birth. No complications occurred during delivery and no prenatal complica¬ 
tions developed. At birth, the obstetrician noted the absence of the anterior ab¬ 
dominal wall musculature. 

Examination of the abdomen revealed bulging of the flanks (fig. 1, A). The 
intestinal pattern could easily be seen beneath the anterior abdominal wall. No 
abdominal muscles were palpated. The bladder was firm and distended. Bilateral 
cryptorchidism was present. 

The hemoglobin was 141 per cent. The white blood cell count was 21,900. The 
urine showed 1 to 2 plus albumin and was loaded with white blood cells. The 
nonprotein nitrogen was 65 mg. per cent and rose to 160 mg. per cent. The C0 2 
combining power was 17 volumes per cent. A cystogram revealed bilateral 
hydro-urether (fig. 1, B). A No. 6 ureteral catheter was passed into the bladder 
and 10 cc of cloudy urine obtained. The bladder remained distended. 
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The baby did poorly from the onset, refusing his formula and vomiting. De¬ 
hydration progressed and acidosis increased. The nonprotein nitrogen continued 
to rise and the infant expired on October 14, 194S. 

Autopsy findings were confined to the abdominal wall and genito-urinary 
systems. There was no evidence of muscles in the ordinary sense of the word. A 
few fibers of the internal and the external oblique were seen. No recti fibers were 
found. The abdominal organs were in their normal anatomical position. The 
right kidney weighed 5 gm. and the left kidney 10 gm. The pelves were dilated 
and contained a large amount of thick yellow fluid. There was an extreme thin¬ 
ning of the cortex. Tire pelvic mucosa was thickened and injected. On the right 
side, an obstruction was found in the ureter about 1 cm. proximal to the bladder 
and consisted of a fibrous thickening for a distance of 2 mm. The left ureter was 
tremendously hypertrophied, measuring 1 cm. in thickness and was very firm. 
There was marked thickening of the bladder wall. The mucosa of the bladder ap¬ 
peared to have minimal trabcculations. No bladder neck obstruction was ap¬ 
parent. On opening the urethra, no obstruction was noted. The right testicle was 
felt along the course of the right ureter and the left testicle was not located. 

Microscopic findings of the kidneys showed the tubules and the glomeruli to 
be destroyed and in many places replaced by connective tissue. Clumps of 
bacteria were seen in the tubules. The ureters showed thickened fibrous walls. 
The bladder wall musculature showed thickening with increase in the size and 
the number of fibers. 

Case 2. Baby S. R., aged 2 weeks, was admitted to the Childrens Hospital on 
April 14,1949. Birth weight was 7 pounds, 10 ounces. The baby was said to have 
been strong and health}’ at birth, but on the third day lie became feverish and 
refused to eat. The parents were told at the time of birth of the abdominal wall 
abnormality and the possibility of associated genito-urinary abnormalities. 

Physical examination revealed a small, malnourished infant in severe dehydra¬ 
tion with complete absence of the anterior abdominal wall musculature and with 
marked wrinkling of the anterior abdominal skin. The kidneys were palpable in 
their normal position. There was bilateral cryptorchidism and a moderate degree 
of phimosis. 

Laboratory results showed a hemoglobin of 16.6 gm. and a white blood cell 
count of 34,400. The nonprotein nitrogen was 91 mg. per cent and it rose to 122 
mg. per cent a few days later. A blood Kahn and Kline were negative. Several 
urine examinations were done and all showed 4 plus albumin and were loaded 
with white blood cells. Culture of the urine revealed hemolytic staphylococcus 
aureus. 

Nos. 10 and 12 sounds were passed through the urethra with some difficulty. 
It was felt at that time that there was a bladder neck obstruction or that there 
was a valve in the posterior urethra. Cystogram revealed bilateral hydro-ureter 
am cn arged smooth bladder. The infant did poorly, failed to respond to anti¬ 
biotics and died on the sixteenth hospital day. 

Autopsy showed a complete absence of the musculature of the anterior ab¬ 
dominal wall. The skin was thrown into wrinkles and folds. The intestinal pattern 
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and shape of the various underlying organs was outlined against the skin of the 
abdomen. All of the abdominal organs were easily palpated. The right kidney 
weighed 35 gm. Both kidneys showed a moderate amount of fetal lobulation. The 
left kidney was markedly hypoplastic. Upon opening the kidneys the calyces 
were found to be filled with infected urine. There was a marked degree of hy¬ 
dronephrosis. Both ureters were marked^ dilated and tortuous throughout their 
entire course and resembled small bowel in gross appearance. No apparent ob¬ 
struction was found at the ureterovesical or the ureteropelvic juncture. The 
bladder wall was thickened but there was no evidence of sacculation or trabecula- 
tion. Both testes were found at the pelvic brim. No bladder neck or urethral 
obstruction was detected. 

Case 3. Baby hi. X., aged 36 hours, was admitted to the Childrens Hospital on 
February 2, 1950. The obstetrician noted a complete absence of the anterior 
abdominal musculature and the infant was sent to this hospital for urologic 
evaluation. 

Physical examination demonstrated a flaring-out of the lower thoracic cage 
(fig. 2, 4). The abdomen showed marked wrinkling of the anterior abdominal 
wall and there vas complete absence of the musculature in this area. There was 
a patent urachus located approximately 2 cm. below the umbilicus in the midline. 
Urine was draining from this area. The bladder could be percussed up to this 
point. The abdominal organs could easily be felt through the abdominal wall. 
Both kidneys were palpable. Bilateral clubbed feet were present. 

Laboratory results showed a hemoglobin of 23.6 gm., 152 per cent. Platelets 
were normal. The white blood cell count was 11,400. The urine showed 4 plus 
albumin with many white blood cells. The nonprotein nitrogen on admission, was 
48 mg. per cent. 

The color was good. The respirations were normal and the infant was quite 
active. Some urine was seen to come out of the penis but most of the time the 
urine drained from the patent urachus. A No. 5 ureteral catheter was easily in¬ 
troduced into the orifice of the patent urachus and a cystogram was done (fig. 2, 



Fig 2 Case 3. .4, wrinkling of abdomen and deformity of feet B, cystogram done 
through patent urachus with No 6 ureteral catheter Note deformity of rib cage. C, 3 
hour delated excretory urogram, showing dilated ureters. 
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Fio. 3. Case 4. -1, cvstoeram shouinp marked deformity of bladder. B, bilateral ne¬ 
phrostomy and urethral catheter. Dilated and unpointed ureters. 

B). The bladder outline indicated enlarged hypertrophied bladder with a rather 
smooth rvall. There avas no reflux of the dye into the ureters and the kidneys. 
On February 12,1950, an excretory urogram avus done. Piompt excretion of the 
dye occurred in both kidney pelves and in the right ureter. In the 2-hour film, 
both ureters an both kidneys aa-cto Avell visualized. The ureters Avere extiemoly 
tortuous and the pelt’es were markedlv dilated. The calyces Avere not outlined 
(fig. 2, C). 

A suprapubic cystotomy was done and the infant was dischaiged and has been 
folloAved in the clinic. Ilis general condition is good. 

Case R. H., aged 17 years, Avas first admitted to the Childrens Hospital at 
the age of 12 years. The past history revealed that he Avas another example of 
agenesis of the anterior Avail musculature Avith urinary tract abnormalities. lie 
had his first attack of pyuria in 1937. He aaos treated Avith sulfa drugs UA'ailable at 
that time and his symptoms disappeared. An abdominal support AA’as fitted Avhich 
he has worn faithfully since then. He had recurrences of chills, fev’er, and pyuria 
during the intervening years. 

On physical examination the chief findings AAere related to the abdominal AA’all 
and genito-urinary systems. Complete agenesis of the anterior abdominal muscles 
Avas present; the bladder could be palpated up to the umbilicus. Neither kidney 
could be felt. The testicles Aveie not in the scrotum. A catheter was passed into 
the bladder AA’ithout undue difficulty and purulent urine Avas obtained. 

Laboratory tests shoAved a hemoglobin of 81 per cent, AA’hite blood cell count of 
16,000, the nonprotein nitrogen AA’as 31 mg. per cent, and the urine shoAA’ed 1 plus 
albumin with many AA’hite blood cells. The urine culture produced E. coli. Cysto- 
gram reveled a smooth, large bladder (fig. 3, A). An excictoiy urogram reA'ealed 
bilateral hydro-ureter and hydronephrosis (fig. 3, B ). In February 1945, cystos¬ 
copy shoAved no evidence of bladder neck obstruction or valve formation. The 
ureteral orifices could not be localized due to the generalized inflammation of the 
bladder AA’all. A urethral catheter AA’as left in place for drainage. In March, 1945, 
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a left nephrostomy Avas performed. The kidney showed hydro-ureter and hydro¬ 
nephrosis with marked thinning of the kidney parenchyma. On May 1945, a right 
nephrostomy was done. In each of the incisions only an occasional fiber of the 
internal and the external oblique were encountered. In 1947, the left ureter was 
explored and was re-implanted into the bladder for better drainage. At the time 
of the left partial ureterectomy and re-implantation of the ureter into the bladder 
a cystotomy was also done. At the present time his bladder is quite decompen¬ 
sated. He is being maintained on cystotom} 7 - drainage. Both nephrostomy tubes 
have been removed. He wears an abdominal support and carries on routine activi¬ 
ties. The general mental and physical condition of this boy has been satisfactory. 
He is now 20 years old and is attending college. 

Case 5. M. S., aged years, a Negro, has had multiple hospital admissions 
at the Santa Barbara County and the Cottage Hospitals, for upper respiratory 
and urinary tiact infections. At birth it was noted that he had agenesis of the 
abdominal wall musculature and the parents were told of the possibility of 
genito-urinary disease. He began to walk at IS months and has worn an abdom¬ 
inal corset since 1 .year of age. On physical examination, the chief findings were 
a prominence of the bonj r sternum with a depressed ensiform process (fig. 4, B 
and C). Partial to complete absence of the anterior abdominal Avail musculature 
AAms present and prolapse of the abdominal contents. During his many hospital 
admissions, his urine has shoAvn infection. The nonprotein nitrogen has varied 
from normal to 60 mg. per cent. He has bilateral cryptorchidism. 

In April 1952, excretory urography disclosed some dye in the left kidney region, 
but no dye Avas in either kidneys, ureters, or bladder (fig. 4, A). In August 1952, 
retrograde pyelograms AA r ere done. A No. 16 BroAvn-Burger eystoscope Avas used 
to visualize the bladder Avhich Avas seen to be smooth, Avithout trabeculation, and 
both ureteral orifices AA'ere patulous. The bladder neck Avas carefully visualized 



Fig. 4. Case 5 A, delayed cystogram showing reflux of dye and hydro-ureters and 
hydronephrosis. B, fiist operative procedure. Note bulging of right abdomen. C, post¬ 
operative condition. Illustrates improved abdominal support. (Photographs in B and C, 
courtesy of Di Kathryn L. Stephenson.) 
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and there was no evidence of ohstniction in this area. The residual urine was 
checked at various times. This varied from 0 to 100 ce. 

A plastic surgeon, Dr. Kathryn L. Stephenson, became interested in the 
patient and it was decided that a different approach should be taken to try to 
correct the genito-urinary changes. Three operative procedures were undertaken 
to strengthen the abdominal walls. At the first operation a thin graft was taken 
from the abdomen with a dermatome. It was elliptical in shape and extended 
from the pubis to sternum. The adjacent skin and subcutaneous issues were 
undermined and superimposed to the midline. At the second operation, this 
procedure was repeated more laterally on the right and also on the left side. 
Following thickening of the abdominal wall, additional support was given in a 
third operation by the use of homogenous fascial transplants from the ribs to 
iliac crest, from the pubis to the sternum and from the iliac crest to the ribs on 
the opposite side. 

The purpose of tiie grafts were twofold; to facilitate defecation and urination 
and to prevent the increasing chest deformity by counter traction on the rib 
cage. Between operations lie wears abdominal support, is up and around and is 
in fairly good health. Ilis urine, at times, is infected. This is controlled with 
specific antibiotic therapy. He voids with a fairly good stream. It is too early to 
evaluate this interesting approach to the problem hut further follow-up will be 
forthcoming. This ease may give an index of tlio role of the abdominal muscula¬ 
ture in the emptying of the bladder. 

The treatment of these cases will tax the ingenuity of the urological surgeon. 
In general it may be divided into three phases: 1) obtaining adequate urinary 
drainage; 2) specific antibiotic therapy; 3) abdominal support. 

It is of primary importance to obtain adequate urinary drainage in order that 
the kidney parenchyma may he conserved. The methods for obtaining this varies 
with each patient and there is no stereotyped treatment for any of these cases. 
Each must be treated as an individual. Each case needs adequate urological 
work-up. 

The surgical attack on the bladder neck to relieve bladder neck obstruction, 
as described by Greene, is a recognized method of obtaining adequate drainage 
and this should be done in all cases where bladder neck obstruction is found or 
even suspected. This may be done transurethrally, as advocated by Nesbit and 
by Emmett, or by the retropubic approach, as described by Burns and by Young. 
Depending upon the particular situation, as demonstrated by excretory' and 
retrograde pyelograms, the ureterovesical or ureteropelvic juncture may have 
to be treated. Emergency nephrostomy may be necessary to get the infant into 
proper condition for further surgical procedures. It must be remembered that 
each case is an individual problem and should be handled as such. 

It is important to support the abdomen of these children. This not only gives 
them a sense of safety but it facilitates urination and defecation. Abdominal 
corsets of various types may be used. 

The treatment of the urinary tract infection is important and specific treatment 
should be given to these patients. 

The approach to the problem by an attempt to make an anterior abdominal 
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the presence of an obstructive lesion or a urinary tract calculus had been excluded. 
Cultures of the urine were obtained in 40 cases prior to starting therapy. The 
urine culture was inadvertently omitted in 10 cases, but they were included in 
the study because of the evidence of bacterial infection that was present in the 
stained sediment. Although the specific effect ofFuradantin could not be deter¬ 
mined in this group of patients, they were evaluated from the standpoint of 
changes produced in the bacterial content of the urinary sediment as well as 
symptomatic improvement. The results of this study were divided into the 
following three groups: Laboratory cures, clinical improvement and failures. The 
laboratoiy cures were determined on the basis of negative cultures or an absence 
of bacteria and leukocytes on the gram stained urinary sediment. The cases that 
were considered clinically improved were free of symptoms of urinary infection, 
but the urine contained bacteria and leukocytes. The patients who continued to 
have symptoms and show laboratory evidence of urinary infection were desig¬ 
nated as failures after 14 days of treatment with Furadantin. 

Table 1 shows the type of micro-organisms found in the urine of the 50 
patients included in this study and the response of these organisms to 
Furadantin. Until specific identification of the coliform bacilli was requested, the 
laboratory reported Escherichia coli, intermediate coliform, and Aerobacter 
aerogenes as coliforms. A laboratory cure was obtained in eight of the ten cases 
in this group identified as coliform bacilli. In the remaining 21 cases, 11 of the 
14 cases of E. coli and three of the 5 cases of Aerobacter aerogenes responded well 
to Furadantin. The 2 cases of intermediate coliform bacilli were resistant to 
Furadantin. There were 3 cases of mixed infections. In two of these cases the 
mixed infection was caused by Proteus organisms and Streptococcus fecalis and 
in one case by Pseudomonas and Micrococcus pymgenes. Although no laboratory 
cures were obtained in this group, two of the 3 cases showed clinical improve¬ 
ment. In 10 cases the organism was identified as either a gram negative bacillus 


Table 1. Micro-organisms treated with Fwadantin 


ORGANISM 

NUMDFR OF C\SES 

L\BORATOR\ CURE 

Yes 

No 

Escherichia coli 

14 

11 

3 

* Coliform 

10 

s 

2 

Intermediate coliform 

2 

0 

2 

Aerobacter aerogenes 

5 

3 

2 

Pseudomonas aeruginosa 

3 

1 

2 

Gram negative bacilli 

9 

4 

5 

Gram positive cocci 

1 ; 

1 

0 

Proteus vulgaiis and Streptococcus fecalis 
Pseudomonas aeruginosa with Micrococcus 

2 

0 

2 

pyogenes 

1 

0 

1 

Amicrobic pyuria 

3 

2 

1 

Totals 

50 

30 

20 


* Coliform includes E. coli, Aerobacter aerogenes, and intermediate coliforms. 
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or a gram positive coccus. A laboratory cure was obtained in 5 of the 10 cases. A 
negative culture was obtained after treatment in one of the 3 cases of Pseudo¬ 
monas aeruginosa. Three cases of amicrobic pyuria were included in this study 
and in 2 cases the urine was free of pus cells after a course of treatment with 
Furadantin. Nineteen of the patients used in this study had chronic infections of 
the urinary tract and had been unsuccessfully treated with sulfonamides and 
antibiotic agents. Furadantin effected a laboratory cure in six of these pa¬ 
tients and clinical improvement in five when under active treatment. 

TOXICITY 

Eight patients experienced nausea and two vomited while receiving Furadantin. 
It was necessaiy to discontinue the drug in 4 patients. In the remaining G cases, 
the nausea subsided after instructing the patients to take the medication after 
meals. There were no instances of allergic skin reactions or anemia noted in the 
entire group of patients treated with Furadantin. 

CONCLUSION 

Furadantin is an effective drug in the treatment of urinary infection caused 
by Escherichia coli and Aerobacter aerogenes. It may be useful in patients who 
have manifested allergic reactions to the sulfonamides and in instances where 
antibiotics have not successfully controlled the infection. Several patients ex¬ 
perienced clinical improvement while receiving Furadantin, although the urine 
cultures continued to show the presence of bacteria. Furadantin was found to be 
ineffective in mixed infections. We could not evaluate the effectiveness of Furadan¬ 
tin in cases of urinary infection caused by Proteus vulgaris based upon its use in 
2 cases, but other investigators have found it to be an effective agent against this 
micro-organism. While this series is small and does not contain an adequate rep¬ 
resentation of the type of bacteria found in urinary tract infections, it is our 
impression that Furadantin is a valuable adjunct to the already' available chemo¬ 
therapeutic and antibiotic agents. We are aware of the shortcomings in the 
method by' which this study' was carried out from a laboratory' standpoint. How¬ 
ever, the results obtained enabled us to gain a general clinical impression of the 
effectiveness of Furadantin which in turn should encourage more detailed studies. 

6333 IVilshire Blvd., Los Angeles (J. //. K), 
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THIOSULFIL IN URINARY TRACT INFECTION 
C. D. GOODHOPE 

For the treatment of urinary tract infections, a new member of the sulfonamide 
fa mi ly is available to the American medical profession. This drug has been used 
extensively in Europe for the last 12 years 1 - 2 - 3 - 4 - 6 - 7> 8 and in the past year 

it has found wide acceptance in Canada. 

Its chemical, pharmacological and antibacteriological properties, when 
compared with other sulfa drugs now in use, merit serious consideration. 

Of major interest are comparisons of 1) percentage of acetylation, 2) solubility 
in urine in a wide Ph range, 3) incidence of systemic reaction, 4) rates of absorp¬ 
tion from the intestine and excretion by the kidneys and 5) antibacterial spectrum 
and effect. 

The structural formula is depicted in figure 1. 

The low acetylation is probably related to the stability of the drug with 
strong bonding of the H atoms. The location and availability of the N radicals 
effects its chemical behavior. See figure 2. When giving a sulfa drug the liver 
converts a portion of the drug by adding the Ch 3 C = 0. In effect the blood stream 
contains two drugs with differing properties, the undesirable reactions caused 
by the acetylated form. 

There are variations in the degree to which different sulfonamides are acetyl¬ 
ated as well as individual variations in acetylation of a given sulfonamide (fig. 3). 
The ranges of acetylation are shown as reported. 9 

Comparative solutility in the urine of the unacetylated forms is charted in 
figure 4. 9 - 10 

Comparative solubilities in the urine of the acetylated forms are charted in 
figure 5. 9 - 10 

Figure 6 depicts the incidence of hematuria after the administration of various 
sulfonamides. The low incidence of hematuria on the administration of Thiosulfil 
is probably related to the high solubility of both the acetylated and unacetylated 
forms -with the practical absence of crystaluria even in the presence of restricted 
fluid intake. 11 - 12 

Thiosulfil is seen to be rapidly absorbed and excreted, proper blood levels may 
be obtained by appropriate dosage (fig. 7.). 9,11 

Figure 8 depicts inhibition of growth of Ps. aeruginosa in vitro in urine with 
varying concentrations of various sulfonamides. 10 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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6 Anderson, T. T., Schmith, K. and Sobye, P.: Ungeskr f. Laeger, 104: 215, 1942. 

7 Frisk, A. R.: Svenska lak.-tidning, p. 1094, 1942. 

8 Aim, I. L.: Svenska lak. tidning, p. 1085, 1942. 
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10 Unpublished data; original research. Hall and Mckonkv, March 25, 1953. 
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The inhibition of growth of P. vulgaris in vitro in urine with varying con¬ 
centration of various sulfonamides is charted in figure 9. 

Clinical use during the past year has consisted of the treatment of 100 patients 
with urinary tract infection. No unpleasant or harmful reactions were en¬ 
countered. 

Nine patients (with urinary tract infection) who were sensitive to all other 
NH 2 ’Thiosulfil' 



Solubility in LbO at pH 7; 

THIOSULFIL 978 qm/lOOcc 

SULFADIA7INE 0 04qm 

Fic 2 



THIOSULFIL GAI-ITRISIN SULFADIAZINE 
Fig. 3 
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sulfonamides, some in severe degree, all tolerated therapeutic doses of ThiosuM 
with cure of their infection. 

Thirty-one patients with mixed infections, many of whose infections had re¬ 
fused to respond to various sulfa drugs and antibiotics and who on complete 
genito-urinary survey, including cystoscopy and pyelography, demonstrated no 
genito-urinary anomaly, were studied. In this series a cure rate of 70 per cent 
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Ps Aeruginosa Cm vitro-urine) 

Mg drug / fube 
ThtosuJfil 
Gantrism 
ElKosin 
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' Melhazine 
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* Diazme 

P Vulgaris On vitro-urine) 

Mg drug /tube 
Thiosulfjl 
Gantrism 
Elkosin 
Triple Sulfa 
‘ Methazine 

-Merazme 0=No Growth 

‘Uiazine 

Fig. 9 

ivas obtained, 4 per cent showed no improvement and 26 per cent showed mod¬ 
erate to marked improvement. 

Mrs. S. H aged 24, a nurse, was seen on May 25, 1953 in consultation com¬ 
plaining of hematuria with severe right renal and abdominal pain requiring 
morphine tor relief. Excretory urograms demonstrated right hydronephrosis with 
decreased kidney function and right ureteropelvic junction obstruction. Her 
temperature was 101 .SF. The urine contained many white blood cells and red 
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blood cells. On gram stain the urine contained short gram negative bacilli. The 
patient had been under treatment for the previous 3 months with rather poor 
results inasmuch she was found to be sensitive to all sulfa drugs and most of the 
antibiotics. 

Thiosulfil, .5 gm. was given every 4 hours. In 36 hours the temperature was 
normal with no evidence of drug sensitivity and the patient was free of pain. In 10 
days urine studies were negative. Split renal studies and retrograde pyelograms 
demonstrated marked recovery of right kidney function. 

SUMMARY 

A new member of the sulfonamide family is available. I have studied its use in 
Europe with increasing interest in the past 3 years and have had the opportunity 
to give it 1 year’s controlled clinical trial. Its chemical, pharmacological and 
antibacteriological properties are compared to other members of the sulfonamide 
family in present favor. 

Clinical trial appears to indicate that the drug can be tolerated where other 
sulfa drugs cannot and that it is effective where some others are not. An attempt 
has been made to discover and explain why this is true. 

CONCLUSION 

Thiosulfil has an extremely low rate of acetylation. 

It is highly soluble in urine over a wide Ph range in both the unacetylated and 
acetylated form. 

There is a low incidence of systemic reaction. 

The rate of absorption from the intestine and excretion by the kidneys is high. 

It has an antibacterial spectrum and effect which compares favorably with 
other members of the sulfa family. 

I believe that Thiosulfil deserves wide clinical acceptance. 

ADDENDUM 

During the year since this studj'- was reported, additional clinical information 
has been obtained. Thiosulfil has now been under trial and observation in my 
practice for 30 months. 

It has been necessary to interrupt treatment because of mild sensitivity con¬ 
sisting of loss of appetite and lassitude in one case in a series of 300 patients. 

I do not hesitate to give Thiosulfil to a patient in whom there is a history of 
sensitivity to sulfa drugs. I have seen no cases of exanthemata, urticaria, emesis, 
fever, hematuria or crystaluria. 

The drug has been given with good results in the presence of urinary retention 
and severe uremia. At my suggestion it was given with good results to control a 
secondarily infected eczema on the hands of a 7-year old boy with severe, acute 
nephritis and sensitivity to antibiotics. 

Early experiments in rats indicate that large amounts of Thiosulfil can be 
placed in the abdominal cavity without subsequent evidence of peritoneal irrita¬ 
tion-, 50 mg. were placed in the abdominal cavity of rats weighing 180 gm., the 
equivalent of 25 gm. in the abdomen of a man weighing 90 kilograms. 

1116 Summit Ave., Seattle 1, Wash. 
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RESULTS IN ARTIFICIAL INSEMINATION 
JOHN 0 HAM \N 

From Departments of Obstetrics and Gynecology, Stanford Unnersily Medical School 
San branctsco, Calif 

Contrary to usual belief, human nitificml insemination has been practiced m 
the United States for nearly 100 yeais and its use is steadily increasing 
The first inseminations m this country were performed by J Marion Sims' in 
I860, who inseminated si\ women artificially a total of 35 times, with one insult¬ 
ing pregnancy, which terminated in a spontaneous aboition 

In the ensuing jears, tciy little insemination was attempted, Rolileder, 2 m 
1924, was only able to collect 127 cases with 52 pregnancies Engleman, 3 in 1928, 
brought the series up to 185 cases with 05 pregnancies 

This report will consist of a comparison of lcsults of AID using two different 
methods of insemination 

With the first method, the semen is instilled onto the cem\ with a Cary can¬ 
nula The second method uses a rclatuclj tight-fitting plastic cup, first described 
by Wlntelaw * 

In either case, the indications for performing AID lemam the same 1) The 
husband must be irreparabh sterile 2) The w ife’s peh ic organs must be normal 

3) The wife must hare normally functioning tubes 4) She must orulnte noimally 
in a majority of her cycles 5) Both husband and wife must equally desne this 
method of reproduction and both must understand the possible legal and psy¬ 
chological consequences 

I beliere that again the preiequisites for insemination should be reviewed 
They are as follows 

1) Both wife and husband should be interviewed and the infertility of the 
husband determined 

2) The probable fertility of the wife must be determined 

3) There should be a “cooling off” period, an mtenal during which the couple 
can review the pictuie dispassionately and during which the physician will see 
both husband and w ife and familiarize himself w ith the mental and psychological 
make up of the couple 

4) A careful selection of the donor is paramount The donor must remain 
anonymous, and should nerer be a relative or friend of husband oi wife The 
donor must be fertile, abo\ e a\ erage mentally and physically, with no heieditary 
diseases He should resemble the husband as closely as possible, lacially and 
physically and have an Rh factor compatible with that of the wife 

5) The specimens of semen should be obtained and delivered to the office as 

Head at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953 

1 Sims, J M Clinical Notes on Uterine Surgerj , With Special Reference to the Man 
igementof the Sterile Condition New York William Wood L Co , I860 

‘Rohleder, H Normale, Pathologische und Kunstliche Bcfmchtung beim Menchen 
Berlin, 1924, p 204 

3 Englemann, F Klin Wchnschr 7 1503 1928 

i Whitelaw, M J Use of the cervical cap to increase fertility in cases of 
oligozoospermia Tert A Steril , 1 33-39, 1950 
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Table 1 



TOTAL 

LUMBER 

INSEMINATIONS 

OLD METHOD ! 

INSEMINATIONS 

NEW METHOD 

(plastic cup) 

Cases 

177 

50 


, 127 


Pregnancies 

134 

28 


! 106 


% Pregnancies 

75.7% 

56% 

S3.3% 

Full-term deliveries . . 

S4 ^ 

1 






Prcg | 

Not Prcg ^ 

Prcg 1 

Not Preg 

Inseminations 

1199 

213 

226 

567 

193 

Average No. Inseminations 

6.81 

7.6 

10.2S 

5.34 

9.19 

Cycles 

677 1 

104 

109 

349 

115 

Average No Cycles 

3 S2 

3.71 

4.95 

3.29 

5.47 


soon as possible and in such a manner as to insure no possible meeting between 
donor and recipient. 

6) A written consent to the insemination, signed by both husband and wife, 
before a witness, is essential. 

The timing of the insemination is based on the patient’s previous menstrual 
records and on her basal body temperature readings. The attempt is made to 
inseminate on the drop in temperature, this being 14-15 days before the shortest 
expected period that the patient has recorded. Further inseminations are then 
performed, if necessary, on alternate days during the mid-cycle or on any other 
drop in temperature. 

The new technique of performing artificial insemination is very simple. The 
cervix and vagina are first cleaned and dried by wiping with a cotton pledget. 
On the first inseminations, cervical mucus is removed for study and a sperm 
penetration test performed. 

The semen is then placed in a plastic cup of correct size, and inserted into the 
vagina and over the cervix, where suction holds the cup in place. Care must be 
taken that none of the semen is spilled during insertion of the cup. The cup is 
slipped along the posterior wall of the vagina in a horizontal position, dome down, 
until the cervix is reached, where a slight added pressure posteriorly permits the 
cup to slip over the cervix. Thus the cup acts as a means of keeping the entire 
semen specimen in close contact with the cervical os. It is left here for 24-48 
hours, when it is removed either in the office by the physician or by the patient 
at home. If removed in the office, an examination of the cervical mucus is done 
and usually myriads of active sperm are found, even though up to 48 hours have 
elapsed since the insertion of the semen. 

In the total series, 177 women were inseminated with the semen of a selected 
donor, resulting in 134 pregnancies (75.7 per cent). 

In the first group of 50 cases, where the Cary cannula was used, a total of 28 
patients became pregnant (56 per cent). These include 36 previously reported by 
me 5 in 1946, plus 14 subsequent cases. 

6 Human, J. 0.: Artificial insemination. Calif. Med., 68: 353, 194S. No. 5, May, 1918 
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Table 2 


Pregnancies 

Male. 

Female. 

Unknown. 

Miscarried.,.. 
Undelivered..., 
No pregnancies. 


51 (GO. 71%) 
33 (39.29%) 
4 

24 (17.9%) 
22 


43 


Total 


177 


The second group of 127 cases, in which the plastic cup was used, resulted in 
10G pregnancies (83.3 percent) (table 1). I have used the plastic cup exclusively 
since 1948. 

It is interesting to note the difference in the percentage of pregnancies between 
the two methods—5G per cent and 83.3 per cent. It is also of importance to note 
that the average number of inseminations, as well as the average number of cycles 
required for pregnancy, was materially lowered when the plastic cup was used. 

Another important feature is that no complications arose with the use of the 
plastic cup, whereas there were 5 complications (9.G per cent) when the cannula 
was used. These complications included transient endometritis and 3 cases of 
acute pelvic inflammatory disease which required hospitalization, even though 
none of the semen was placed above the internal os. 

Of the 134 pregnancies, 51 (G0.7 per cent) were male infants and 33 (39.3 per 
cent) females. Four cases were lost because of incomplete follow-up, 24 patients 
miscarried and 22 remain undelivered, (table 2). 

The average length of pregnancy from the day of conception to that of delivery 
was 2G7.2 days; that for males 2G4.7 and females 270.5. 

Pregnancy followed a single insemination in 24 cases, and in 23 other cases, 
pregnancy followed with insemination in only one cycle, making a total of 47 
patients that became pregnant in one menstrual cycle. The greatest number of 
inseminations performed on a patient who became pregnant was 34. Twenty- 
three patients received 10 or more inseminations before pregnancy occurred. 
There were no twins, moles or ectopic pregnancies. Two of the children were 
stillborn, though full term. One child was born with a hair-lip. Two patients re¬ 
quired cesarean sections. Two patients now have had four pregnancies each, four 
have had three, 24 have had two by this method of insemination and the remain¬ 
ing GG have had a single pregnancy. 

The number of miscarriages in this series of artificial inseminations is about 
t e same as reported for normal conceptions. Twenty-four of the 134 pregnancies 
miscarried (17.9 per cent). This percentage parallels the number of spontaneous 
abortions that might be expected in normal conceptions. Malpas' estimated an 
18 per cent fetal loss, Whitehouse 7 17.6 per cent, Mall 8 20 per cent and Brunner 


7 wi'iP’V’' P - : 4 °bst. Beit. Emp., 46: 932, I93S. 

1 att?' P T r0l r Roy ’ Soc - MetL ’ 23: 24S, 1929-30. 

• Mall, F. P.: Am. J. Anat., 22: 49, 1917. 
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and Newton 9 15.8 per cent in their series of fertile matings, while Cary 10 reported 
10.6 per cent of miscarriages in his series of 66 successful AID'S. 

Ovulation was considered to be between the low point in the mid-cycle and the 
beginning of the sustained rise which followed. Any insemination that occurred 
on either of these two daj's, or the dcTy before the drop, was considered to have 
been inseminated at the time of ovulation. In the successful cases, even though 
insemination on ovulation day was performed 434 times, onl} 1, 134 pregnancies 
resulted. Among those that did not become pregnant at all, 59 were inseminated 
130 times on ovulation day with no success. 

Seventy seven of the patients had regular cycles (varying four days or less) and 
of these, 64 became pregnant. Those patients whose cycles varied from 5 to 10 
days, of which there were 72, had 50 pregnancies and 28 patients who had cycles 
varying more than 11 days showed 20 pregnancies. 

A total of 63 donors were used during the series, some only once or twice, others 
more frequently. Only 27 of these donors were successful in impregnating these 
potentially fertile women, even though all of the donors were considered to be 
normal fertile males by our present standards. Five donors were responsible for 
90 pregnacies, one donor siring 35, and another 22. There was no definite pattern 
of the results of the pregnancies. No one donor produced predominantly males 
or females and none was responsible for more than the average number of mis¬ 
carriages. The other 22 donors produced the remaining 44 successes. 

9 Brunner, E. K. and Newton, L.: Am. J. Obst. and Gynec. 38: 82, 1939. 

10 Cary, W. H,: Results of artificial insemination with an extramarital specimen (semi¬ 
adoption). Am. J. Obst. & Gynec., 66: 727-732, 1948. 
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Table 3 


I) \\S rRFCVASCY OCCURRED 



'll 


1 12 

13 

14 

l 15 

16 

17 

18 ] 

19 

21 

23 

f 24 

Number of Pregnancies. 

2 

15 

IS 

23 

20 

1 22 

13 

0 

•*! 

1 

o 

1 | 

1 


The (lay of insemination varied from day 9 to day do of the cycle. However, 
81 per cent of the inseminations were performed between days 11 and 10 (fig. 1). 

Tile fruitful inseminations occurred most frequently on days 13, 14 and 15, 
these days accounting for over half of the pregnancies (table 3). No pregnancies 
occurred when insemination took place before the tenth day or after the twenty- 
fourth day (fig. 2). 

The number of patients who became pregnant within three months of in¬ 
semination was 90, or G7.1 per cent of the total. Twenty-four additional women, 
making a total of 114, were pregnant within G months (8G.2 per cent). 

There was also a difference between the two methods in this respect. Without 
the cup, 1G, or 57.1 per cent, were pregnant in 3 months as against 74, or G9.8 
per cent, when the cup was used. 

No court in the U.S., Canada or Great Britain has any statutory law aimed at 
artificial insemination. 

The legitimacy of the child is presumed, as is all issue of a legal marriage. Only 
proof of the strongest character, by other persons, of the utter impossibility of 
the child’s legitimacy can overcome this presumption. 

Under California laws (and those of most of the Western states), any child 
born of a marriage when the husband and wife are living together and the hus¬ 
band is not impotent, is presumed to be legitimate, and if the foregoing two 

30 

NO. OF 

j a PREGNANCIES 

26 
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conditions are met, this presumption is conclusive and indisputable (Civil Code, 
Sec. 194; Code of Civil Procedure, Sec. 1962(5)). However, the husband (or his 
descendants) has the right to offer proof that he was not cohabiting with his wife 
(as if he were “beyond the seas”) during the time of conception or that he was 
impotent. 

There is no agreed legal definition of this term, impotency, but several decisions 
involving the word seem to consider that impotency includes not only' sterility 
but inability to copulate as well. 

The suggestion has been made that adoption would solve the problem of the 
legitimacy of the child. Under California law (Sec. 224, Calif. Civil Code) a 
legitimate child cannot be adopted without the consent of both of its parents, if 
they are alive at the time of the adoption. Since all children born in wedlock are 
indisputably presumed to be legitimate, one would have the peculiar situation of 
the presumed parents attempting to adopt their own child. Therefore, the only 
natural assumption in that case would be that the husband was not the natural 
father of the child. 

The method protecting the patients, the doctor and, more important, the 
potential child, is practiced in my office in the following manner: 

Both husband and wife sign a consent giving permission to select a donor and 
to inseminate the wife, stating that they are living together as man and wife and 
that the husband is not impotent. Further, the couple understands that no 
guarantee is made that the patient will become pregnant, that she will carry to 
term or that there will be no malformation of the child. 

This consent is signed by both husband and wife before a witness (my secre¬ 
tary) and is then placed in the patient’s record. When the patient becomes 
pregnant, the consent is placed in an envelope in a safe deposit box, with the 
following written on the envelope, “To be destroyed without opening in the event 
of my death.” 

The donor has no opportunity to see the patient and the patient no opportunity 
of seeing the donor. Most specimens are brought to the office by me or by a 
messenger. Only the donor’s number appears on the specimen bottle, and only 
the donor’s number and date of artificial insemination is written into the history. 

By using the foregoing methods, it has been possible to avoid emotional and 
legal complications to date. It is the most gratifying sensation in the world to see 
the parents bring the child to the office ( a procedure that I demand) and see the 
expressions of pride and joy on their faces and hear from them the heartfelt 
gratitude to medical science that has made it possible for them to have such a 
wonderful child! 

SUMMARY 

The indications and prerequisites for insemination are reviewed. 

The technique of using the plastic cup is briefly explained. 

The timing of the insemination is based on the basal body temperature reading, 
the first insemination being performed 14-15 days before the shortest expected 
period. 

One hundred seventy seven cases of artificial insemination where a donor’s 
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semen was used is reported. One hundred thirty four pregnancies resulted from 
these inseminations (75.7 per cent). 

The series is divided into two groups, those inseminated by instilling the semen 
onto the cervix and into the vagina, and those cases where a plastic cup was 
used to hold the semen against the cervix. With the old method, 56 per cent of 
the patients became pregnant and with the new method, 83.3 per cent of the 
patients were successfully inseminated. 

The number of inseminations and the number of cycles necessary for pregnancy 
was materially reduced when the plastic cup was used. 

The number of complications following inseminations was reduced to zero 
with the use of the cup. 

Pregnancy ensued in 24 cases following a single insemination. 

Thirty patients have had multiple pregnnncies by artificial insemination. 

The percentage of miscarriages (17.9 per cent) is about the same as expected 
in normal fertile matings. 

Even though insemination was performed on ovulation day 561 times, only 
134 pregnancies resulted (23.7 per cent). 

Twenty seven of 63 donors accounted for all of the pregnancies, one donor 
impregnating 35 women. 

Fruitful insemination occurred most frequently on days 13, 14 and 15; none 
before day 10 or after day 24. 

Artificial insemination offers tlie possibility of bearing their own children to 
wives whose husbands arc unable to produce offspring. 

The use of the plastic cup is a valuable asset in artificial insemination. 

490 Post Si., San Francisco 2, Calif. 
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TRILENE* ANALGESIA IN UROLOGY 
VICTOR A. POLITANO 

From the Department of Surgery, Division of Urology, the Duke University School of Medicine 

and Duke Hospital, Durham, N. C. 

The need for a safe, rapid, short analgesia devoid of the many unpleasant side 
effects commonly attributed to inhalation agents has long been recognized. 
Perhaps in no other branch of medicine except obstetrics is the need for such an 
agent more urgent than in Urology. The awareness of such a need prompted Dr. 
Young to write in his paper on self induction analgesia with nitrous oxide: 
“Cystoscopy, especially if prolonged for ureteral catheterization or endovesical 
operations, is occasionally a terrifying procedure.” 1 The perception and response 
to painful stimuli vary with the individual and are influenced by many factors, 
such as age, sex, character, intelligence, apprehension or emotional state of the 
individual, and the nature of the disease. Emotionally stable individuals are 
inclined to be co-operative and show less outward reaction to pain, whereas those 
of excitable temperament often exhibit very violent reactions which are out of 
proportion to the painful stimuli. Apprehension may increase the response to 
pain while diversion tends to reduce or minimize this response. 2 It is this indi¬ 
vidual variation that permits us to perform most of our urologic examinations 
with only a local anesthetic. The use of local anesthetic agents, of which there are 
many, is helpful but often inadequate for extensive or difficult urologic pro¬ 
cedures. In some instances urethral bleeding or individual sensitivity contra¬ 
indicate their use. Routine use of general or spinal anesthesia for office procedures 
is impractical, requiring the use of cumbersome equipment and trained per¬ 
sonnel. In addition, the hazards of general anesthesia must always be considered, 
and a period of prolonged recovery must be provided. These factors make it 
almost mandatoiy for such patients to be hospitalized, thus adding the burden of 
hospital costs and loss of income to the individual. Routine use of anodynes is 
often unsatisfactory and unwise, particularly in unaccompanied ambulatory 
patients. The constant search for an ideal anesthetic or analgesic agent led 
Hewer of England to investigate trichlorethylene. 3 The drug was previously used 
in the United States as an anesthetic agent by Strieker, Goldbladt, Warm, and 
Jackson in 1935. 4 The results of their study were inconclusive as is evident by 
a statement by the Council of Pharmacy and Chemistry of the American Medical 
Association in 1936 that “the case has not been completely made out” for the 
usefulness of the drug as a complete anesthetic agent. 5 Commercial grades of 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 

* Trilene (trichlorethylene) is a registered trade mark of A verst, McKenna and Harrison, 
Ltd., New York, N. Y. 

1 Young, II. H.: J. Urol., 41: 95, 1939. 

1 Pickrell, K., Metzger, J., Wilde, N. J., Broadbent, T. R. and Edwards, B. F.: Plastic 
and Recon. Surg., 6: 142, 1950. 

3 Hewer, C. L.: Brit. Med. J., 1: 924, 1941. 

4 Strieker, C., Goldbladt, S., Warm, I. S. and Jackson, D. E.: Curr. Res. Anaesth., 14: 
68, 1935. 

^Preliminary report of Council on Pharmacy and Chemistry, J. A. M. A., 107: 1302, 
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tuchlorcthj lenc lia\ e been used in the dry cleaning industry and as a solvent for 
gieases foi many j eais These must not be used as an analgesic agent because of 
impuuties which can gne use to to\ic symptoms such as vomiting, vcitigo, 
optic neuritis, and none palsy 6 Tnlene is tnehloiethjlcne puiificd and made 
suitable for anesthesia 

CHI MISTITS 

Trichlorethylene is a volatile liquid with an odoi lesembling chloioform Its 
chemical formula is ChCl C Cb It has a specific giavity of 1 47 and a boiling 
lange of 86 to 88 degiees C It is practically water insoluble and is not inflam¬ 
mable when mixed with any portion of air at oidinary tempeiotuies and piessuie 

I'll UlM VCOLOGV 

The effects of Tnlene on the cential nenous system aie characterized by a 
marked and lapid degree of analgesia which renders the ding useful foi many 
mmol piocedures This is followed bv loss of consciousness which is legained m 
a matter of seconds if low concentrations liaxe been used This rapid leturn to 
consciousness and mental clauty permits the patient to be ambulatorj’ and m 
command of all his faculties within a few minutes Its effect on blood picssure is 
usually negligible Caidiac airliv tlimias aie common when Tnlene is used in 
high concentrations, but aie uncommon when utilized m analgesic amounts 
Bradjcaidia, a piecuisor of caidiac arrhythmias, indicates increased xagal tone 
due to excessiv e amounts of Trilene 7 Tachj pnea is also a sign of exocssn e x apor 
concentiations Biadjcardia and tachvpnea demand that the concentiations 
of vapoi be reduced In contrast, simple hypeipnea inflects only the patient’s 
lesponsc to intense stimulation Body metabolism is \ery slightly affected, if at 
all Giatifymg to urologists is the absence of any demoiistiable renal damage 
pioduced by this drug 7 Salivation oi mucous secietions aie not appreciably 
mcieased, making pre anesthetic chugs unneccssaiy Bleeding and clotting time 
are unaffected 

CUMCXL USE 

During the past two years we have used Tnlene m ovei 100 selected cases, to 
determine the efficacy of this drug as an analgesic agent for various urologic 
proceduies Most of these w eie tieated as out patients in w horn general anesthesia 
or heavy sedation was not piaeticable oi advisable These particulai patients 
weie selected because a customarily painful oi difficult procedure was antici¬ 
pated In most cases, no special premechcation was used We have used Trilene 
m performing the follow mg proceduies urethial dilatations, cystoscopy, cystos¬ 
copy and ureteral cathetei ization oi dilatation, manipulation of ureteral calculi, 
ureteial meatotomy, uicthral meatotomy, transuretlnal htholapaxy, biopsy of 
bladdei tumor, incision and drainage of perinephric abscess, cystoscopic extinc¬ 
tion of foreign body from bladder, removal and replacement of suprapubic mush¬ 
room catheters (See table 1) 

•Hener C L Proc Itoj Soc Med , 36- 403, 1043 

i ’ i ^ » Stephen, C It and Searles, P W Evaluation of trichlorethylene as an 
anesthetic and analgesic agent In publication 



566 


VICTOR A. POLITANO 


Table 1. Urologic procedures under Trilene 


1 

1 

PROCEDURE 

l 

1 

.. ... - j 

SO. CASES 

AGE SPAN' 

Unsatis¬ 

factory* 

RESULTS 

Good 

Excellent 

Urethral dilatation. 

50 

12-71 

2 

15 

33 

Diagnostic cystoscopy. 

20 

13-74 

2 

4 1 

14 

Retrograde pvelographv. 

14 

10-71 


5 

9 

Ureteral dilatation. 

4 

34-59 

1 


3 

Manipulation of ureteral calculi. 

3 

21-45 


i 

2 

Ureteral meatotomv. 

4 

21-67 


i 

3 

Urethral meatotomy. 

2 

27, 44 



2 

Changing of suprapubic catheters . 

5 

13-23 



5 

Transurethral litholapaxy. 

2 

48, 49 


i 

i 

Extraction of foreign bod} - from blad- j 






der. | 

3 

50-71 



3 

Biopsy of bladder tumor., 

2 

32, 54 



2 

Incision & drainage of perinephric ab- 1 






scess. 1 

1 

2S 



1 

Difficult catheterization. j 

i 

2 

48, GS 

I 

i 

1 


* Unsatisfactory results were attributed to instrumentation before proper analgesia. 


METHOD OF ADMINISTRATION 

In all instances the drug was self-administrated with a Duke Trilene inhaler 
(fig. 1). The patient was instructed in the use of the inhaler, the purpose to be 
accomplished bj r its use and the correct positioning of the mask on the face. The 
dial indicator was set at the mark 3 so that the concentration of Trilene vapor 



Fig. 1. Duke Trilene inhaler 
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received would be no greater than O.G volumes per cent. 8 He was allowed to take a 
few shallow inspirations in order to familiarize himself with the odor. He was 
assured he would not lose complete consciousness, hut with the proper use of the 
inhaler, would he relieved of pain. We advised the patient to begin using the 
inhaler at the moment he was draped and during the interval in which we were 
preparing the cystoscope or other instruments for use. This allows approximately 
one to two minutes of inhalation prior to instrumentation. It is necessary to 
emphasize this point. The patient must have taken 20 to 30 inspirations before 
satisfactory analgesia is obtained. Painful stimulation before proper analgesia 
often causes the patient to become vociferous and unruly due to loss of inhibi¬ 
tions. Occasionally, with insufficient analgesia, a patient may exhibit a tonic 
contraction of extensor muscles as a result of painful stimulation. This reaction 
may be obviated by allowing adequate inhalation of Trilcne before further 
instrumentation. By this routine of administration the patient is usually con¬ 
scious and responsive and can co-operate throughout the procedure. If deep 
analgesia with loss of consciousness occurs, the hand and mask will drop away 
from the face allowing approximately two minutes more of painless instrumenta¬ 
tion. By this method recovery of all cerebral functions occurs within a few 
minutes. These patients were checked for mental clarity by the use of simple 
mathematical problems and sense of direction. They were instructed to walk a 
straight line for sense of balance and in all instances were found to be in com¬ 
plete control of all faculties within a matter of five minutes or less. 


OIISEKVATIONS 


From the physician’s viewpoint, Trilcne produces a rapid and marked anal¬ 
gesia and amnesia with minimal side effects. The simplicity and ease of adminis¬ 
tration eliminate the cost of cumbersome equipment or additional personnel. 
There is no excitement stage during induction. Premedication is unnecessary. The 
patient may bo treated on an ambulatory basis and may leave the office within 
fifteen minutes. The occasional failures encountered have been due to improper 
or insufficient instructions in the use of the inhaler and hurried instrumentation 
before proper analgesia. 

From the patient’s viewpoint, Trilcne has a pleasant odor. He possesses in his 
hands an agent to use at his discretion which will eliminate pain. It is devoid of 
many of the effects of other inhalation agents. It eliminates long recovery periods 
or possible hospitalization and generally simplifies the patient’s visit to the 
urologist’s office. The following cases and remarks are tj'pical of the patients’ 
responses to the use of Trilene. 

M. S., aged 43, a white man, had multiple dense urethral strictures previously 
requiring dilatation under spinal or general anesthesia. He remarked that 
instruments had been passed by at least thirty different doctors and he regarded 
this instrumentation the easiest he had experienced. The patient has been retum- 


3S Garlington, L. N., Nowill, W. K. nnd Stephen, C. It.: Anesthesiology, 14: 



568 


VICTOR A. POLITANO 


ing at regular intervals to the clinic for urethral dilatations and each time re¬ 
quests the Trilene mask. 

B. S., aged 44, a white man, had two previous attempts at cystoscopy: the 
first under local anesthesia; the second with the use of 100 mg. Demerol and 0.1 g. 
sodium phenobarbital. Each time the attempted cystoscopy had to be discon¬ 
tinued because of pain. He has subsequently undergone cystoscopy twice, each 
time under Trilene and with complete freedom from pain. His reaction was that 
he could never have tolerated the procedure without the use of Trilene. In¬ 
terestingly enough, this patient never lost consciousness, responded, and co¬ 
operated well throughout the procedures. 

O. Y., aged 28, a Negress, was emaciated and debilitated from a long-standing 
perinephric abscess and considered by the anesthetist a poor anesthetic and 
operative risk. The perinephric abscess was incised and drained with breaking up 
of perirenal adhesions under the influence of Trilene. She complained somewhat 
during the procedure but had no recollection of pain after it was completed. 

These are a very few typical examples of the patients’ responses to the use of 
Trilene inhalation analgesia. 

SUMMARY AND CONCLUSION 

Trilene has been used in over one hundred urologic cases involving thirteen 
different urologic procedures with gratifying results. No alarming side effects have 
been observed. It possesses the following advantages: 

1) Simplicity and ease of administration 

2) Rapid induction and awakening 

3) Marked analgesia and amnesia 

4) Pleasant odor 

5) Minimal side effects 

6) Absence of excitement phase during induction 

7) With momentary loss of consciousness, the mask falls from the face insuring 
maximum safety 

8) Premedication, either local or systemic, is entirely unnecessary 

9) Inexpensive 

10) Marked assurance to the psyche 

Prolonged or extensive surgical procedures do not come within the scope of 
Trilene analgesia and should be performed under the usual methods of surgical 
anesthesia. 

It has been postulated that the ideal analgesic or anesthetic is one which is 
safe and complete and from which recovery is quick. It should be associated with 
minimal psychic trauma during and after induction followed by few if any side 
effects or complications. Trilene fulfills these qualifications as an analgesic agent. 

Acknowledgment: My appreciation is expressed to W. K. Nowill and C. R- 
Stephen, Division of Anesthesia, Duke University for their friendly help and 
suggestions. 
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COMMON HAZARDS OF X-RAY DIAGNOSIS IN 
UROLOGIC PRACTICE; TIIEIR RECOGNITION AND REDUCTION 
II. S. CLAYTON, PAUL H. GOODMAN and W. LESLIE BUSH 
Prom the Department of Radiology, Portland Memorial Hospital, Dallas, Texas 


Since diagnostic x-rays arc capable of causing serious injury, 1 ' 2 urologists 
should be aware of the risks involved in their use and should know how to pro¬ 
tect patients, technicians, and themselves. Injury enn be manifested by 1) 
anemia or leukopenia, 2) leukemia, 3) increased mutation rates, -1) fetal injury, 
5) skin changes. Leukemia is leported to be nine times ns frequent in radiolo¬ 
gists as in nonradiologists. 2 The prospect of ever wider use of x-ray in Uiology 
emphasizes the need for the urologist to utilize all safety precautions. 

Total exposure during a day's work or a lifetime should be kept ns low ns 
possible, not merely below the current “maximum permissible exposure.” This 
limit was lowered to one-half the previous value only four years ago, and it may 
be reduced still further in the future. 

For details concerning radiation intensities about, diagnostic x-ray equipment, 
the reader is referred to many excellent studies.*- *■ ’• *• 9 

Maximum permissible total body exposure is now 0.3 roentgen (r), or 300 
milliroentgens (mr), per week. This is 50 mr per day for regular workers in radia¬ 
tion.- 1 One milliroentgen is 1/I000th roentgen. 

With a filter of 1.0 mm. aluminum in the primary beam, the patient’s skin 
may receive from 0.5-1.5 r per exposure for a plain x-ray of the kidneys, uteleis 
and bladder to 25 r for a lateral view of the pelvis. Without filter, the exposures 
are almost double. Scattered radiation from the patient is less intense but may 
be more penetrating than the primary beam. It must be remembered, however, 
that daily exposure to scattered radiation can result in much higher dosage to 
the doctor and technician than the patient receives from the primary x-ray 
beam at intervals separated by months or years. Measures which will reduce 
exposure of all concerned to reasonably low levels are simple, require little time 
or expense, and pay enormous benefits in safety and peace of mind. 


Read at annual meeting, South Central Section of American Urological Amorintion 
Kansas City, .Mo. September 21-23, 1933. 

‘Mossborg, H.: Platelet values in personnel engaged in roengten diagnostic work 
HiblWioliSt., 34:180-192, 1950. 

ttultberg Sven, Larsson, Lars-Eric, and Eklund, Lennart: Some cases of rad inf ton 
injury in radioing, c work. Acta Radiologica, 33: 37C-3S7,1950. 
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Ji y rcau °f Standards Handbook 41. Medical X-Ray Protection I*»» 'iv,,, 

Million Volts. National Committee on Radiation Protection, United States I)r { J ,.f 
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6 Sorrentino, Joseph and Yalow, Rosalyn. A nomogram for dose defi-wni, 
diagnostic roentgenology. Radiology, 65: 748-753, 1950. imi* ,n 
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The purpose of this paper is to point out the principal causes of overexposure 
to x-radiation in diagnostic Urology and to outline practical measures to reduce 
such hazards to a minimum. The principal dangers are from: 1) exposure to the 
primary x-ray beam, 2) exposure to scattered radiation from the patient, 3) 
unfiltered primary x-ray beam, 4) unlimited primary x-ray beam, 5) failure to 
employ radiation shields, 6) defective tubehead protection, 7) high MaS.-low 
KvP. techniques and 8) failure to measure actual radiation received. 

Observation of the following principles will reduce the hazard to very low 
levels. 

1. Xever allow an}' part of the technician or urologist to be exposed to the 
primary x-ray beam unless absolutely necessary. When exposure is unavoid¬ 
able, lead impregnated aprons and gloves should be worn. 

2. Stay as far from the patient as possible, preferably outside the room, during 
actual x-ray exposures. Anyone inside the x-ray room should be behind a lead 



Fig. 1. A., diagram illustrating usual arrangement for retrograde pyelography, cystog¬ 
raphy, etc. Dotted line shows x-ray beam without diaphragm. Shaded area represents x-raj 
beam with diaphragm. B, illustrating relation of x-ray beam to technician standing bcsule 
urographic table. Dotted line shows x-ray beam without diaphragm. Shaded area represents 
x-ray beam with diaphragm. 
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protective screen. When contrast medium must be injected during the actual 
exposure, keep as far away as possible. If this occurs frequently, a protective 
apron should be worn or a screen employed. 

3. Filter the primary x-ray beam with 2.0 mm. aluminum mounted per¬ 
manently in the tubehead (fig. 1). This simple device reduces skin exposure to 
the patient about 75 per cent at medium kilovoltagcs, while requiring an increase 
of only 15-20 per cent in technique. Scattered intensities will be reduced also. 

4. Limit the primary x-ray beam with a lead diaphragm (fig. 1). The beam 
should barely exceed the dimensions of a 14 by 17 inch film at the bucky tray 
level. Employ cones with smaller film sizes. 

5. Stay behind a radiation shield if inside the x-ray room during an exposure. 
A smaller screen can be used very effectively by the urologist when he must 
remain nearer the patient. Never permit initiation of x-ray exposures with the 
bucky trip-string while standing by the x-ray table. 

G. Completeness of tubehead protection against stray radiation is easily 
checked by surrounding the tubehead with cassettes, closing the useful aperture 
with lead, and making an exposure. Actual transmission in milliroentgens must 
be determined with a radiation survey meter. 

7. High KvP.-low MnS. techniques reduce exposure to the patient compared 
to low KvP.-high MaS. techniques. 

8. Use dental film badges routinely. This is a simple but effective objective 
check on the adequacy of all protective measures. It encourages safety conscious¬ 
ness and is definite evidence that exposure has or has not been low. 

A film badge is made by fastening a lead number to the front of a dental film 
with adhesive tape. The badge is worn face outward on the clotlring of the chest 



5 


6 



70 KvP. 
23.5 met.. 
No filter 


Full tvave rectified 
(Kodak radia.ti 2 .ed 
DF-7 dental film) 



Tig. 2. Dental films exposed to various quantities of \-ray generated at factors shown 
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or abdomen, fastened with a safety pin. After one or two weeks, depending on 
volume of work done, the film is developed in regular x-ray solutions with an 
unexposed film as a control. 

From 10 to 15 milliroentgens is required to blacken the film to a barely per¬ 
ceptible degree. Figure 2 illustrates dental films exposed to 50, 100, 300, 600, 
1,300, and 2,600 milliroentgens. These are maximum permissible exposures for 
1 day, 2 days, 1 week, 2 weeks, 1 month, and 2 months, respectively. The lower 
border of each film was shielded with lead and thus shows no radiation effect. 
The method is not quantitative except in a broad sense. 10 However, if the degree 
of blackening in one week or two weeks is distinctly less than that resulting from 
50 mr, or one day’s limit, it is obvious that exposure has been well below maxi¬ 
mum levels. A definite medium or dark gray fog is clear warning of excessive 
exposure although not necessarily above maximum permissible. Defective shield¬ 
ing or careless violation of safety routines usually will account for the exposure. 

Film badges are worn the first full work week of each month as a routine in 
the Department of Radiology, Parkland Hospital, Dallas, Texas by everyone 
working with or near x-ray machines. More than 100,000 diagnostic x-ray ex¬ 
posures are made per year, yet it is rare to find any perceptible exposure of a 
dental film. 

If these safety practices are followed carefully, no harm to patients, physicians, 
or their assistants should occur. 


SUMMARY 

The possibility of injury from diagnostic x-rays in the practice of Urology is 
discussed. 

The principal factors responsible for excessive radiation exposure are given. 

Simple, effective means to reduce radiation hazards are outlined. 

Routine use of film badges to indicate actual radiation exposure is recom¬ 
mended. 

10 Tochilin, E., Davis, R. H. and Clifford, J. A.: Calibrated Roentgen-ray film badge 
dosimeter. Am. J. Roent. & Rad. Ther., 64: 475^88, 1950. 
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Discussion. 
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Discussion. 
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Presidential Address, Dr. Albert M. Crance, Geneva, N. Y. 

SEPTEMBER 22 

Clinical Statistical Survey of Renal Tumors Encountered in Our Practice, Patrick 
S. Mullins, Utica, N. Y. 

Discussion. To be opened by David W. Kline, Greenville, Pa. 

Tumors of the Urinary Bladder: A Clinico-Patholooical Analysis of over 2000 
Specimens and Biopsies, M. M. Melicow (by invitation). New York, N- Y. 
Discussion. 

Management of Urethral Carcinoma in the Female, William J. Staubitz, Lawrence 
M. Carden, Oscar J. Oberkircher and Melbourne H. Lent, Buffalo, N. Y. 

Discussion. To be opened by M. M. Melicow, New York, N. Y. 

Lesions of the Kidney in Acute Renal Failure, Douglas Waugh (by invitation), Mon¬ 
treal, Canada 
Discussion. 

Wilms’s Tumor, A. B. Hawthorne, Montreal, Canada. 

Discussion. To be opened by Douglas Waugh, Montreal, Canada. 

Vesical Neck Obstruction in the Female, Ernest F. Hock, Binghamton, N. Y. 
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ADRENAL INSUFFICIENCY AS RELATED TO SURGICAL SHOCK 
ROBERT S. HOTCHKISS and SYDNEY GORDON 

From Ihc Department of Urology , New York University Post Graduate Medical Schools and 
Department of Urology {Fourth Division) Bellevue Hospital, New York, N. Y. 

The hazards of surgery are well appreciated in relation to patients having 
known adrenal insufficiency, such as Addison’s disease. 1 Certain effective 
precautions are taken to prepare for and combat the shock and electrolytic 
imbalance that are to be anticipated. Acute adrenal cortical insufficiency, 
moreover, may also occur as a serious postoperative complication in patients not 
previously known to have adrenal disease. Such a distressed patient may fail to 
survive if the hypo-adrenalism remains unconsidered and unrecognized, for the 
essential therapy will not be supplied. For reasons to be given, wo believe the 
urologist should be particularly alert to the possibility of acute adrenal insuf¬ 
ficiency developing incident to the stress of an operation. 

The clues for the diagnosis and the rationale of treatment of hypo-adrenalism 
are based upon the principles of adrenal physiology. It would therefore be ap¬ 
propriate to review the hypothalamus pituitary' adrenal cortical axis for this 
neuro-endocrine complex is concerned with stress and the physiologic reactions 
thereto. 


PHYSIOLOGY 

The hypothalamus receives and responds to the stimuli of stress thereby re¬ 
leasing the corticotrophin hormone (ACTH). See figure I. ACTH, in turn, is 
responsible for the elaboration of three groups of steroid hormones in the cortex 
of the adrenal glands. The stress phenomenon concerns principally the mineral 
corticoid group, of which desoxycorticosterone is an important member, for 
salt and water metabolism is profoundly affected by this group. A second group 
of adrenal hormones, designated as the glucocorticoids, are concerned primarily 
with the metabolism of fat and the conversion of protein to carbohydrates. In 
their absence the organism must rely completely on carbohydrate stores with a 
consequent depletion of the glycogen content of the liver. A third group of 
adrenal hormones is known as the androgenic steroids, but their functions are 
not particularly germane to the topic under discussion. 

The effects of adrenalectomy in the experimental animal are well known. 
Comparable physiologic alterations develop in the postoperative patient if there 
is an inadequate release of corticoids in response to the stress of surgery. The 
primary changes noted in acute adrenal insufficiency precipitated by surgical 
stress are: a) an immediate, rapid, loss of sodium and chloride from the blood 
serum with concomitant increase in their concentration in the urine; and b) a 
marked decrease in the vascular space with consequent hypotension and a 
decreasing urinary output terminating in anuria. 

Accepted for publication February 18, 1954. 

Diagnosis and Treatment of Adrenal Insufficiency. Springfield, Ill.: 
Dearies C. Thomas, Publisher. 
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HYPOTHALMUS-PITUITARY-ADRENAL CORTICAL AXIS 



The equilibrium between serum sodium, intracellular sodium, and the urinary- 
excretion of sodium is partly dependent upon the mineral corticoids and the 
antidiuretic hormone of the pituitary. The antidiuretic hormone remains un¬ 
opposed if the mineral corticoids are not provided thereby producing an oliguria. 
Water shifts from the vascular space into the interstitial and cellular compart¬ 
ments of the body. 2 ' 4 See figure 2. Hypotension ensues and contributes to the 
reduced production of urine by diminished renal blood flow. These violent 
physiologic disturbances are augmented by loss of serum sodium due to increased 
excretion into the urine. The serum potassium and serum urea nitrogen increase, 
presumably because of reduced renal clearance. 

The degree of shock is dependent, in the norm, upon the magnitude of the 
stress. The compensatory output of corticoids during the recovery phase is 
regulated by the requirements necessary to restore the body equilibrium. If 
these hormones are not available in sufficient amounts, such as in adrenal 
insufficiency, DCA may be administered as a substitute. Salt is then retained, 
water shifts back from the cells to the vascular space, the blood volume is 
restored, the blood pressure rises and diuresis is precipitated, for the adrenal 
hormones now oppose the pituitary antidiuretic hormone. With resumption of 
renal function there is increased clearance of potassium and urea, allowing a 
return to normal blood levels. The glucocorticoids (cortisone) have a relative 
minor effect upon the regulation of salt and water as compared to the mineral 
corticoids (DCA). Nevertheless, if cortisone is given in excessive amounts over 
a period of time, salt and water will be retained in the body. 

It is quite apparent that a valuable purpose would be served if some simple 
test could be applied to appraise the reliability of the adrenals to produce 
sufficient corticoids to defend the body adequately against the stress of a 
contemplated surgical procedure. It must be borne in mind that failure to respond 

1 Loeb, It. F.: Bull. N. Y. Academy of Med., 18:263-270,1942. 

3 Harrop, G. A.: Bull. Johns Hop. Hosp. 69:11-23,1936. 

4 Smith, Homer: The Kidney. New York: Oxford University Press, 1951. 
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may occur at any of the three levels of the hypothalmus-pituitary-adrenal axis. 
There are no chemical tests to evaluate the hypothalmic area. At present there 
is no specific differentiating test for pituitary insufficiency. Formerly, a test for 
pituitary function was used based upon the premise that epinephrine acted 
upon the hypothalmus thereby stimulating the pituitary to release corticotrophin. 
The adrenals, in turn, were then activated causing a fall in the circulating 
eosinophilesfrom the previously determined control levels. Pituitary insufficiency 
was inferred if this drop in eosinophiles failed to develop but was obtained by 
exogenously administered ACTH. Recent studies in bilaterally adrenalectomized 
man have shown, however, that epinephrine is capable of producing eosinopenia 
in the absence of adrenal cortical tissue, thus invalidating the test. 

A number of tests have been advocated to determine the capacity of the 
adrenal cortex to respond to corticotrophin. These have included determination 
of the 17-ketosteroids and the neutral reducing lipids (11-oxysteroids). The 
measurement of the 17-ketosteroids urinary output includes the androgenic 
precursors from both the adrenals and testes and therefore is not an indicator 
for the adrenal alone. On the other hand, the 11-oxysteroids reflect the production 
of the glucocorticoids which arise only from the adrenals and probably indicate 
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the total corticoid potentials of the adrenals. Adrenal cortical insufficiency may 
be detected by a clinical test utilizing these principles. Following the intravenous 
administration of twenty U.S.P. units of ACTH there is an increase in the 
17-ketosteroid urinary excretion of.ten to fifteen milligrams (10-15 mg.) above 
the control level. This is accompanied by a fall of at least eighty-five per cent 
of the circulating eosinophiles from control levels. Failure to secure these 
responses indicates primary adrenal cortical insufficiency. 6 • 6 

Two other clinical tests of proven value have been employed to diagnose 
hypo-adrenalism. The Robinson-Kepler-Power water test employs the principle 
that anindividual with hypo-adrenalism excretes less urine following the ingestion 
of a large quantity of water than does a normal. An intake of 1500 cc water over 
a 40 minute period will normally result in the excretion of 1200 cc urine during 
the ensuing 5 hours. A person with Addison’s disease is unable to develop 
diuresis because of unopposed action to the antidiuretic hormone and accordingly 
will excrete less than 800 cc within that time. The “Salt Deprivation Test” 
operates upon the fact that an individual with Addison’s disease continues to 
lose salt via the kidney even though he is deprived of dietary sodium. The 
normal person promptly reduces the amount of excreted salt to conserve his 
endogenous supply. Within two to six days a crisis will develop in hypo- 
adrenalism due to salt deficiency, whereas the absence of such a response in a 
suspected patient makes the diagnosis of Addison’s disease untenable. 7 

The foregoing tests are designed to diagnose adrenal insufficiency before an 
actual crisis develops. Often, however, the surgeon is confronted with un¬ 
explained postoperative shock which does not respond to the usual methods of 
treatment and one may well suspect that the stress of the operation has pre¬ 
cipitated adrenal cortical failure. The diagnosis may be supported by four 
findings: 1) marked hypotension, 2) low blood serum sodium, 3) low blood serum 
chloride and 4) low carbon dioxide combining power. The serum sodium and 
chloride determinations are valuable indicators of adrenal function but the 
diagnosis of hypo-adrenalism cannot be rejected if normal levels are encountered. 
The hemoconcentration accompanying the adrenal crisis may mask the actual 
loss of total serum electrolytes by virtue to higher concentration per unit of 
blood serum. Furthermore normal levels of these electrolytes may prevail in 
the presence of adrenal insufficiency unaggravated by the stress of surgery, so 
that serum sodium and chloride determinations prior to surgery are not effective 
“screening” procedures. 

How then is it possible to prepare for a crisis or diagnose adrenal insufficiency 
if suspected as a postoperative catastrophe? One or more of the foregoing clinical 
tests may be employed prior to surgery and appropriate prophylactic treatment 
begun, if indicated. If unexplained shock develops following surgery which is 
refractory to usual supportive therapy, substitution adrenal therapy may be a 
life saving measure. Low blood serum sodium chloride and base are valuable 
aids to support such an assumption. 

6 Thorn, G. W.: J. Clin. Endocrinol., 13 : 614-616, 1953. 

8 Thorn, G. W.: J. Clin. Endocrinol., 13: 604-613,1953. 

7 Soffer, L. J.: Bull. N. Y. Acad. Med., 29:101-103,1953. 
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It is of advantage to know what type of patient may develop a crisis after 
an operation. Such might be encountered in one of the following groups. 

1) Patients subjected to an extensive surgical procedure. 

2) Senile patients with chronic debilitating disease. 

3) Psychotic patients. 

4) Patients who have urologic disorders. 

5) Patients who have been treated with cortisone, hydrocortisone, and/or 
cortieotrophin. 

1) Extensive surgical procedures. Zimmerman made observations on two 
groups of patients and recorded results which he attributed to be due to dif¬ 
ferences in cortical responses to stress. 8 Operations which ordinarily do not 
produce shock were compared with extensive procedures. Patients who had 
drastic surgery demonstrated a prolonged fall in serum sodium and chlorides, 
whereas the changes were less marked when the operation was not severe. He 
concluded that unusually severe operative stress may exhaust the adrenals, 
producing a period of relative adrenal insufficiency. 

2) Senile patients with chronic debilitating disease. With advancing age the 
17-ketosteroid output decreases. Bonner has shown that a decreased uric acid 
response to cortieotrophin is to be expected in aged and debilitated patients.* 
Selye has referred to patients in the advanced age group as hnving poor adapta¬ 
tion to chronic stress. The conclusion drawn from these studies is that this group 
of patients has subclimcal adrenal insufficiency. 10 - 15 

3) Psychotic patients. The psychotic patient has been extensively studied in 
terms of adrenal activity. Pincus and Hoaglund reported 72 per cent hypo- 
responsitivity in schizophrenia, using the indices previously mentioned. 13 ' 17 The 
deficiency was thought to be localized to the adrenal cortex and was not of 
pituitary origin. Grunebaum confirmed their work utilizing studies on the salt 
content of sweat. 18 The high perspiratory sodium indicates a deficiency of the 
adrenals in the regulation of salt in psychotic patients. 

4) Patients who have urological disorders. Special situations confront the 
urologist in surgical care in addition to the common problem of age and debilita¬ 
tion. Patients who have had previous renal surgery may have suffered un¬ 
recognized but irreparable damage to the corresponding adrenal incident to 
manipulation of the kidney. The accidental removal of an adrenal is possible 
during difficult nephrectomy. If surgery becomes necessary on the remaining or 
unoperated kidney the solitary adrenal might also be traumatized so that its 
function is impaired during the immediate postoperative period. Furthermore, 


! Zimmerman, B.: Surgical Forum. Philadelphia: W. S. SauDders Co., 1951. 

' B° nn °r. C. 1).: Geriatrics, 5: 203-207, 1050. 

‘ Kowalewski, K. : J. Gerontology, 6:222-225,1950. 

,, gp'osieher, J. W.: Gerontology, 7 : 47-53,1952. 

’’Tmuras, P.: Geriatrics, 4: 225-229, 1949. 

•Pincus, G.: Am. J. Psych., 106: 651-659,1950. 

■ ----- ■■ ,1946. 

1949. 

• 1946. 

" -88,1949. 

euro!. & Psych., 63: 444-452, 1050. 
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unilateral congenital absence of the adrenal presents an uncommon but definite 
hazard during kidney operations. Metastatic carcinoma of the prostate has been 
known to replace both adrenals and extensive involvement of the adrenals by 
tuberculosis is always a possibility when the tuberculosis of the genito-urinary 
organs requires surgery. Atrophy of the contralateral adrenal in instances of ad¬ 
renal tumor is so well known that further comment is unnecessary. Two common 
practices deserve attention in relation to urologic patients. The custom of forcing 
fluids after operation may constitute a most effective Robinson-Kepler-Power 
water test in the aged patient with hyporesponsive adrenals. Significant water 
retention due to the unopposed action of the antidiuretic hormone may result. 
Secondly, the urologist often withholds parenteral saline during the first few 
postoperative days, for good reason, with patients having cardiac disease. Salt 
deprivation coupled with adrenal exhaustion may produce a crisis as described 
in the salt deprivation test for Addison’s disease. 

5) Patients who have been treated with cortisone, hydrocortisone and/or cortico¬ 
trophin. There is considerable evidence to support the view that the therapeutic 
administration of adrenal cortical hormones may suppress adrenal function and 
induce atrophy. Corticotrophin and cortisone also may produce histologic altera¬ 
tions in the pituitary gland impairing the production of endogenous corticotrophin. 
These atrophic changes may lead to acute adrenal cortical insufficiency in the 
face of sufficient stress, such as an operation. Salassa and associates conclude 
that “any patient who has received sufficient cortisone within three to six 
months should receive prophylactic therapy,” before an operation. 19 Adrenal 
suppression may occur with a minimal dosage after only 5 days of treatment 
and render the individual susceptible to a crisis long after the treatment has 
been discontinued. Consequently, all patients who have had prior treatment 
with these hormones should, at least, be observed with greatest care and treated 
promptly if signs of hypo-adrenalism develop following an operation. 

ILLUSTRATIVE CASES 

The following case studies are presented as examples of proven adrenal 
insufficiency or, as illustrations of severe shock following stress apparently 
relieved by substitution therapy. 

Case 1. Admission No. 10140 (1947) Bellevue Hospital. A 72 year old man 
was admitted to the Department of Urology, Bellevue Hospital in 1947 with a 
diagnosis of recurrent bladder tumor. He had had numerous admissions for 
transurethral fulguration of this lesion, but had consistently refused more 
extensive surgery. His blood pressure on admission was 150/90. The physical 
examination was essentially negative. Cystoscopy on this admission revealed a 
sessile neoplastic lesion. A cystotomy was done and the tumor was fulgurated by 
electrocautery. During the operation unexplained shock developed and the 
patient’s blood pressure fell to 80/50. He failed to respond to the usual therapy 
for surgical shock and expired within thirty hours after operation without 

18 Salassa, B. M.: J.A.M.A., 162:1509-1515,1953. 
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ha\ing regained consciousness. His blood pressure remained at shock levels 
until his death. 

Autopsy revealed complete replacement of both adrenals by metastatic tumor. 
The para-aortic glands were similarly involved. 

Comment: This proven case of adrenal insufficiency was completely un¬ 
suspected prior to operation. Adequate treatment to reverse the insufficiency 
was unavailable at that time. 

Case 2. Admission No. 82113 (1951) Bellevue Hospital. W. L., a 66 year old 
white man, was admitted to the Neuropsychintric Division of Bellevue Hospital 
in 1951, with a long history of prostatism. System review and physical examina¬ 
tion revealed an apparently healthy adult male, appearing younger than his 
stated age. His blood pressure was 170/80 and his prostate was two times 
enlarged and of benign consistency. An excretory urogram revealed a large 
vesical calculus, a hydronephrotic right kidney, and a nonfunctioning left 
kidney. 

A suprapubic cystolithotomy was done with almost no loss of blood. The 
patient experienced no difficulty until 48 hours after operation, when un¬ 
accounted for profound shock suddenly developed. His blood pressure was 
recorded as 70/0. Routine therapy for shock was instituted, and during the next 
24 hours he received oxygen, 750 cc plasma and 1,000 cc of whole blood in 
addition to parenteral fluids. Ilis general condition remained unchanged and he 
became anuric. Blood serum revealed a chloride of 80 mEq/L (normal 104) 
and serum sodium of 114 mEq/L (normal 140-145). 

Adrenal hormonal therapy was given together with parenteral sodium chloride 
therapy. His blood pressure quickly rose to preoperative levels, diuresis promptly 
began, and he recovered from the state of shock. His electrolytes reverted to 
normal within the next five days with the exception of an elevated blood serum 
nonprotein nitrogen which was attributed to Ids pre-existing renal disease. 

A transurethral resection of the prostate was recommended but the patient 
refused consent to this procedure. When examined at subsequent visits to the 
hospital following his discharge, he was without evidence of clinical hypo- 
adrenalism. The 24 hour 17-ketosteroid output one month after recovery was 
1.5 mg. 

Case S. Admission No. 2752 (1952) Bellevue Hospital. M. B., an 84 year old 
white man, was admitted to the Neuropsychiatric Division of Bellevue Hospital. 
He bad been transferred from another hospital where he had become un¬ 
manageable. A history suggestive of prostatic obstruction of many years’ 
duration was obtained from relatives. He was found to have an enlarged heart, 
hepatomegaly, and benign prostatic hypertrophy producing residual urine to 
the amount of 250 cc. His blood pressure was 230/100. Restraints were constantly 
required to prevent him from removing his catheter. Despite sedation, he was 
under constant emotional and physical stress protesting and struggling to free 
himself from his restraints. At the end of 24 hours the patient’s blood pressure 
rapidly fell to imperceptible levels. His skin was cold and clammy and the 24 
hour output of urine decreased to 200 cc despite an adequate intake of fluids. 
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Blood samples were secured at this time and analyses revealed the following: 
Sodium, 116 mEq/L; chloride, 70 mEq/L; carbon dioxide combining power, 30 
volumes per cent. 

Adrenal cortical hormones and parenteral sodium chloride were given. Within 
48 hours, the patient’s blood pressure was restored to the former hypertensive 
levels and his serum electrolytes returned to normal. A twenty-four hour 17- 
ketosteroid output was 1.3 mg. 

A suprapubic cystotomy was done on the fourteenth day after admission. The 
patient experienced no difficulty for the first 48 hours but thereupon sudden 
profound shock developed. Adrenal substitution therapy and parenteral saline 
were again resumed. Serum electrolytes before therapy revealed the following: 
Sodium, 106 mEq/L; chlorides, 78 mEq/L; and carbon dioxide combining 
power 42 volumes per cent. The signs of shock were promptly controlled, his 
blood pressure was restored, and within 48 hours his serum electrolytes were 
normal. Three weeks later, prophylactic adrenal substitution therapy was given 
and a suprapubic prostatectomy was performed without signs of shock, or with 
any clinical or laboratory evidence of adrenal insufficiency. However, on the 
fourth postoperative day, broncho-pneumonia developed which failed to respond 
to therapy. The patient died on the eighth postoperative day. No autopsy was 
obtained. 

Case 4- Admission No. 14746 (1952) Bellevue Hospital. L. G., an 84 year old 
man, psychotic, and blind secondary to glaucoma, had known arteriosclerotic 
heart disease with previous episodes of failure, and suffered from Parkinson’s 
disease. There was a 6 year history of prostatism and he was admitted to Bellevue 
Hospital in acute urinary retention. His prostate was enlarged and nodular. 
The blood serum phosphatases were normal and there was no roentgen evidence 
of skeletal metastases. 

After 8 days of catheter drainage, a transurethral prostatectomy was done. 
During the operation the blood pressure suddenly fell to imperceptible levels 
and was restored and maintained at 70/0 only by continuous intravenous 
neosynephrine. Adrenal cortical hormones and parenteral saline were given and 
within one hour the neosynephrine was discontinued. Samples of blood taken at 
this time revealed sodium, 113 mEq/L; potassium, 3.8 mEq/L; chloride, 82 
mEq/L. His blood pressure rose promptly to 130/70 as compared to 170/84 
prior to operation. Blood serum electrolytes 24 hours later were sodium, 130 
mEq/L; potassium, 2.7 mEq/L; chloride, 138 mEq/L. 

During the following week signs of cardiac failure gradually developed as 
evidenced by pulmonary and peripheral edema. Despite fluid restriction, elimina¬ 
tion of sodium and chloride, the use of diuretics and potassium, he died 8 days 
following surgery. His death was primarily attributed to heart failure. 

Comments. Cases 2 and 3 were elderly psychotic, chronically ill men with 
multiple system diseases. Each experienced severe shock after a surgical pro¬ 
cedure although such could not be explained by blood loss or untoward events 
in the conduct of the surgery. The conventional methods for combating shock 
were not rewarding but treatment designed to provide corticoids and correct 
electrolyte imbalance appeared effective in overcoming the immediate crisis. 
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Case 4 illustrates the multiplicity of problems inherent in attempting to maintain 
electrolyte and water balance in the presence of congestive heart failure compli¬ 
cated by probable adrenal insufficiency. Sodium and chloride blood serum levels 
were excessive on the second postoperative day. As a result we have since 
discontinued the use of 5 per cent sodium chloride infusions and now employ 
only isotonic sodium chloride. There have been no other instances of higher than 
normal levels of sodium and chlorides since salt has been used more sparingly. 

Case 5. Admission No. 8978 (1953) Bellevue Hospital. H. S., a 08 year old 
man, was admitted to the Fourth Surgical Division (Urology) of Bellevue 
Hospital with a history of gross hematuria on three occasions during the year 
prior to admission. Two years previously, stones had been removed from each 
kidney. 

The patient’s blood pressure on admission was 170/100. The physical examina¬ 
tion was essentially negative except for bilateral loin scars. Urologic investiga¬ 
tion revealed numerous calculi in a hydronephrotic left kidney. There were 
several small right renal calculi. Nonprotein nitrogen was 50 mg. per cent. 

A left nephrolithotomy was done with moderately severe blood loss which 
was replaced immediately. Following the operation, the patient’s blood pressure 
remained quite labile despite further blood transfusions. Twenty-four hours 
after operation the blood pressure dropped to 70/30 and the patient lapsed into 
severe shock. Adrenal cortical hormones and parenteral sodium chloride were 
given, after appropriate electrolyte studies had been done. Without further 
transfusions the patient’s blood pressure roso to 150/70 nothin two hours, and 
remained stable at that level. His urinary output, which had been 300 cc in the 
previous 24 hours, increased to 1600 cc in the second 24 hour period. The patient 
was maintained on adrenal cortical hormones for one week and made an un¬ 
eventful recovery. Serum electrolyte studies prior to the initiation of hormonal 
therapy were not remarkable, as revealed by the following: Sodium, 123 mEq/L; 
potassium, 4.5 mEq/L; chloride, 92 mEq/L. 

Comment. The prompt response to this regimen stroDgly suggests that adrenal 
cortical insufficiency accounted for shock, hypotension, oliguria, and collapse. 

Case 6. Admission No. IC57190 (1952) University Hospital. A 52 year old 
woman was admitted to University Hospital with a diagnosis of recurrent 
staghorn calculus in a solitary kidney. The contralateral kidney had been 
removed some years previously for calculous pyonephrosis. The right kidney had 
been operated upon by one of us (R. S. H.) 18 months previously, at which 
time a nephrolithotomy and a ureterotomy for stricture were performed. 

The kidney was again freed, the pedicle clamped with rubber shod clamps, 
and a kidney split performed to remove a large staghorn calculus. At no time 
during the procedure was there excessive bleeding and the apparent blood loss 
was replaced during operation. One hour after completion of the surgery the 
patient’s blood pressure fell to 50/20 accompanied by profound shock. There 
was no evidence of unusual postoperative bleeding. Adrenal cortical hormones 
and parenteral saline with neosynephrine were given by the intravenous route. 
The clinical response was immediately satisfactory and within 12 hours the neo¬ 
synephrine was discontinued. On the third postoperative day an electrolyte 
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survey revealed normal serum sodium chloride, carbon dioxide combining power, 
and nonprotein nitrogen. An uneventful convalesence followed. 

Case 7. Admission No. K51292 (1952) Bellevue Hospital. J. S., a 64 year old 
man, who had had a prostatectomy one month previously in another hospital 
was admitted to the Fourth Surgical Division (Urology), Bellevue Hospital. On 
his first postoperative visit to his urologist, urethral dilatation was done and he 
fainted. Following his recovery he returned home and once again collapsed. 
When admitted to Bellevue Hospital, 2 hours later, he was in profound shock. 
His blood pressure was unobtainable and his pulse weak. There was no evidence 
of a rupture of the bladder or of the urethra. The patient remained stuporous, 
hypotensive, and oliguric for the next 24 hours despite vigorous antishock 
treatment. He was then given adrenal cortical hormones and parenteral saline. 
Within four hours his blood pressure had risen to 110/60 and his skin was dry 
and warm. A diuresis followed and he made an uneventful recovery. Subsequent 
investigations, including electrocardiography, failed to reveal any specific 
demonstrable cause for his cardiovascular collapse. 

Case 8. Admission No. IC55951 (1952) University Hospital. Miss M. M., a 23 
year old girl and a known schizophrenic, was admitted to University Hospital 
because of persistent right renal pain and pyuria. Retrograde studies revealed 
calieetasis in the upper pole of the right kidney. Urinary sediment was searched 
for tubercle bacilli but none were found. An abscess of the upper pole of the 
right kidney was discovered and drained when the kidney was exposed. A febrile 
postoperative course led to the conclusion that a perinephric abscess had 
developed. Three weeks after the first operation the wound was opened and a 
large perinephric abscess was discovered. A nephrectomy was done and drains 
were left in the fossa. Within 6 hours her blood pressure fell to 40/0 and she 
exhibited all signs of severe shock. It was assumed that the difficulties could be 
attributed to postoperative hemorrhage at the site of the renal pedicle. Multiple 
transfusions were given without improvement and within 6 hours she was 
returned to the operating room. The wound was opened but, as no hemorrhage 
had occurred, it was closed. Adrenal cortical hormones and parenteral saline 
were then given, and additional transfusions were withheld. The patient’s blood 
pressure rose to preoperative levels within 2 hours, and at no subsequent time 
was there cause for concern. Decreasing amounts of cortisone were given for the 
next 2 weeks and she was discharged without complaints. 

Comments: Cases 6, 7 and 8 suffered severe shock following stress. The blood 
electrolyte studies were not secured to support the assumption that hypo- 
adrenalism was the major factor causing distress, for the sudden onset and 
extreme severity of symptoms demanded prompt emergency treatment. The 
response to corticoids, when other methods failed, persuade us to conclude that 
specific effects had taken place which, indeed, were life saving measures. 

PLANS OF TREATMENT 

Schedule I. Prophylactic Treatment 

Should a diagnosis of adrenal insufficiency be established prior to operation, 
some form of prophylaxis is indicated. The regimen used on the Fourth Division 
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Urology, Bellevue Hospital is similar to that employed prior to adrenalectomy 
for prostatic carcinoma. 

Day before surgery. 

5 mg. desoxycorticosterone acetate in oil intramuscularly. 

Cortisone 50 mg. intramuscularly every 6 hours to a total 200 mg. Blood 
serum sodium and chloride. 

Day of surgery. 

5 mg. desoxycorticosterone acetate. 

50 mg. cortisone every 4 hours. 

Pulse, temperature and blood pressure recorded every 2 hours. 

Morphine and related substances used sparingly. 

First postoperative day. 

3 mg. desoxycorticosterone. 

50 mg. cortisone every 6 hours. 

Blood serum sodium and chloride. 

Second postoperative day. 

1 mg. desoxycorticosterone. 

50 mg. cortisone every 8 hours and thereafter, gradually reduced as indicated 
on subsequent days. The patient should receive 1000 cc of 5 per cent 
glucose in isotonic saline intravenously on the day of operation, plus 
whatever additional parenteral fluids are considered advisable as 
determined by the patient’s response to operation and his preoperative 
dietary regimen. 

Schedule II. Active Therapy 

Active therapy for acute adrenal insufficiency developing in a patient not 
previously suspected of adrenal cortical insufficiency. 

Hormones. 

10 mg. desoxycorticosterone acetate in oil intramuscularly every hour for 
3 doseB. 

50 mg. cortisone intramuscularly every 2 hours until the systolic pressure 
is maintained above 100 mm. of mercury. The subsequent hormonal 
requirements are judged according to the patient’s response. (See 
Schedule I). 

Fluid and electrolytes. 

1) One thousand cubic centimeters of 5 per cent glucose in isotonic 
saline is started at once at the rate of 60-80 drops per minute. A second 
infusion of 1000 cc of glucose-saline is then given slowly at the rate of 20 
to 30 drops per minute. 

2) Concomitant with above fluids, a solution of 1000 cc of 5 per cent 
glucose in water is given through a second vein. To this solution is added 

6 cc of 1 per cent neosynephrine or 4 mg. of norepinephrine. The rate that 
this solution is administered is determined by the patient’s blood pressure 
response. The systolic blood pressure should be kept above one hundred 
by the neosynephrine solution, and the rate of flow gradually reduced as 
the blood pressure rises in response to the administration of saline and the 



588 


R. S. HOTCHKISS AND S. GORDON 


adrenal corticoids. In most cases, it will be possible to discontinue the neo- 
synephrine solution within four hours after the initiation of salt and 
hormonal therapy. The subsequent electrolyte and fluid needs of the 
patient are deter min ed by the clinical reaction, blood pressure, urinary out¬ 
put and serum electrolyte concentrations in accordance 'with plan outlined 
in Schedule 1. 

Schedule III. An Alternate Schedule of Hormonal Therapy of Acute 

Adrenal Insufficiency 

Ten cubic centimeters of lipo-adrenal cortical extract may be administered 
intramuscularly every hour for 3 doses. This is recommended by Dr. Herbert 
Kupperman as having greater latitude in dosage with less danger of precipitating 
pulmonary edema than if DCA is used. 

Fifty cubic centimeters of aqueous cortical extract may be added to the isotonic 
saline infusion. If this material is not available intravenous solutions of cortisone 
or hydrocortisone may be used. The intravenous solutions are utilized more 
rapidly than intramuscular cortisone, thereby producing effects more promptly. 

CONCLUSIONS 

Acute adrenal insufficiency is a surgical hazard capable of causing death. 

Surgical stress may precipitate acute adrenal insufficiency in patients previ¬ 
ously unsuspected of having adrenal cortical inadequacy. 

Effective preoperative and postoperative treatment may protect the patient 
from the crisis of hypo-adrenalism. 

Tests for adrenal cortical function are available but it is not safe to assume 
that normal responses to such tests insure adequate cortical function necessaiy 
to cope with the stress of an operation. 

There are no definite means to identify patients having adequate adrenal 
activity for uncomplicated life but which are incapable of providing sufficient 
corticoids to defend the body against severe stress. 

In the event that unexplained shock develops following surgery which 
does not respond to the usual treatment, and a reasonable doubt arises that 
hypo-adrenalism exists, it is best to use appropriate therapy rather than with¬ 
hold treatment. There is little reason to fear that such measures will be injurious 
even though they have been unnecessary in some instances. 

65 E. 66th St., Neiv York 21, N. Y. 
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THE DIAGNOSIS OF HYDRONEPHROSIS BY 
PERCUTANEOUS RENAL PUNCTURE 

H STEPHEN WEENS ami TIIOMAS J FLORENCE 

From the Departments of Itmliolopu and broloqij, 1 inert/ l nnersifi/ Schoot of Medicine and 
Gradi/ Memorial Hospital, Atlanta, Ga 

The ladiologic diagnosis of hjdioncphrosis is usually adequately estab¬ 
lished by excretory 01 letrogtade uiogtaphj There aie, howexci, occasional 
cases m which foi xanous leasons coin cutlonal ladiographic proceduies fail to 
yield satisfactoiy information 

It is the puipose of this papei to show that under these circumstances the 
diagnosis of hjdionephrosis maj be ascertained by direct lenal punctilio with 
injection of contiast medium into the dilated kidney pelus or caljccs Our 
studies weie stimulated by xaiious lepoits dcscnbing the method of lenal 
aspiration biopsj 1 - as well as by the woik of Lindblom’ 1 who adyocated 
percutaneous lenal punctilio and injection of ladiopaquc media for the dif¬ 
ferential diagnosis of i dial tumors and cjsts 

The method of icnal pijncture will be bnefly described and lllustiatixe cases 
of hydronephiosis will be lepoited m which this proceduie was utilized to ad¬ 
vantage 


METHOD 

Local anesthesia is usually employed although a general anesthetic might be 
gnen to joiing, appichcnsne, oi unco operatic e jiaticnts Suitable doses of 
barbituiates are admintstcied one to two houis preceding the proceduie to 
minimize procaine leactions The patient is placed pione on a full length x-ray 
table and the entire middoisal legion cleansed and picpated An area just 
beneath the last rib on the suspected side and just lateial to the longitudinal 
muscles of the back is taken as the site foi punetuic A skin wheal is laised with 
1 pel cent piocaine solution and the abdominal wall infiltrated In selected 
cases supplemental j blockage of the lowei mtei costal nenes may be done A 
5 oi 10 cc glass piston syringe attached to a 5 inch 18 gauge needle is used If 
a mass is palpable the needle is directed tow aids the mass Otherwise laclio- 
grapluc localization of the renal area should bo perfoimed with the patient in 
the pione position Lead numbcis on the patient’s skin may sene as proper 
external landmaiks 

When unne is obtained a small amount is aspnated foi examination and con¬ 
trast medium (20-30 cc of 35 pei cent diodiast in this senes) is immediately 

Accepted foi publication Juno 19 1953 

A c Treatment ot solitary c>st of kidne\ b\ aspiration Trans Am Assoc 
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t? ,^-Diagnostic kidne} punctuie in cjsts and tumors Am J Roentgenol A 
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A markedly enlarged left kidney pelvis with very small calyces was detected 
(fig. 2). None of the contrast medium Avas seen to pass into the ureter 
or bladder. 

On subsequent operation a large hydronephrosis due to ureteropelvic obstruc¬ 
tion by a stricture Avith almost complete parenchymal destruction Avas dis¬ 
covered. A nephrectomy Avas performed. The convalescence Avas uneventful. 

Comment: This 8 year old boy presented himself Avith a large mass in the 
left side of the abdomen. On cystoscopie examination the left ureteral orifice 
could not be detected. In order to avoid another cystoscopie instrumentation 
and general anesthesia it Avas considered less noxious to the patient to perform 
renal puncture. A large hydronephrotic kidney Avas demonstrated Avith out 
difficulty and the patient Avithstood the procedure exceedingly Avell. 

Case S. T. E., a 42 year old Negro, Avas admitted to Grady Memorial Hospital 
in February 1953, Avith a diagnosis of urethral fistulas. FolloAving a gonorrheal 
infection in 1934, a urethral stricture developed Avliich required repeated in¬ 
strumentations and several hospital admissions. In 194S he suffered from a 
peri-urethral abscess Avhich necessitated drainage. 

Since that time multiple urethral fistulas had deA r eloped Avhich extended into 
the perineum and persisted up to the present hospital admission. 

On physical examination a large pelvic mass Avas detected Avhich on barium 
enema Avas seen to elongate the rectum displacing it toAvard the right side. No 
intrinsic lesion of the rectum Avas recognized. 

The laboratory findings indicated slight albuminuria. The urinalysis dis¬ 
closed 14 to 16 red blood cells and 5 to 7 AA’hite blood cells per high poAver field. 
The other laboratoiy findings Avere not remarkable. 

Excretory urography demonstrated right hydronephrosis and hydro-ureter. 
On immediate and delayed roentgenograms no excretion of contrast medium 
on the left side Avas detected. 

In order to visualize the left upper urinary tract, a left renal puncture Avas 
performed and 30 cc of grossly purulent urine Avere obtained. Injection of 25 cc 
of 35 per cent diodrast made it possible to outline the left upper urinary tract. 
The kidney pelvis and seA'eral major calyces Avere found to be markedly dis¬ 
tended. The entire ureter Avas tortuous and dilated. On upright tilting the con¬ 
trast medium passed doAvmvard through the ureter to the leA'cl of the upper 
sacrum AA'here a complete obstruction Avas encountered (fig. 3). None of the con¬ 
trast medium passed into the urinary bladder. SeA r eral days later a left nephros¬ 
tomy Avas performed AA'hieh is still functioning at the present time. 

Subsequently an advanced carcinoma of the urinary bladder Avas demon¬ 
strated, AA'hieh apparently had caused obstruction of the left ureter. 

Comment: In this patient multiple urethral fistulas and strictures did not 
permit retrograde pyelographic examination. Since, on excretory urography, 
the left upper urinary tract could not be outlined, renal puncture gaA'e ade¬ 
quate information as to the appearance of the left ureter and kidney pelvis. 

Case .C R. M., a 47 year old Negro, Avas admitted to Grady Memorial Hos¬ 
pital in September 1952 because of epigastric pain, A'omiting, Aveakness, poly- 
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Flo. 2 Fig i 

Fig. 2 Case 2 Huge hj Uronephrosis shown by renal puncture and injection of contrast 

medium. ^ ^ Kctourhcd. Marked dilatation of left upper urinary tract and ureteral 
obstruction demonstrated by icon! puncture. Itcsidual barium m colon shows large para¬ 
rectal mass. 

uria, and noctutia. Ilis blood pressuic was markedly elevated and there was 
evidence of modeiate anemia. The laboratory findings indicated considerable 
nitiogen letcntion and the urinary excretion of phenolsulfonphthalein was not 
appreciable for a 2 hour period. A tentative diagnosis of chronic glomerulone¬ 
phritis or chronic pyelonephritis was made and urologic consultation was re¬ 
quested to rule out an obstructive process of the urinary tracts. 

Retrograde pyelography disclosed moderate left hydronephrosis probably 
due to ureteropelvic obstruction. On tliis examination it was not possible to 
intioduce a catheter into the right ureter, nor could the right urinary tract bo 
visualized by intravenous urography. On the following day under spinal anes¬ 
thesia, another attempt was made to entheterize the right side but was again 
unsuccessful. An indwelling catheter was now placed into the left uieter to 
secure drainage of the left kidney. 

Since the patient’s clinical condition did not improve and he continued to 
have elevated temperatuies, it appeared desirable to gain information about 
the right upper urinary tiact. The right kidney pelvis was aspirated through 
the flank and 30 cc of grossly purulent material were obtained. After injection 
of 25 cc of 35 pel cent diodrast, slight dilatation of the kidney pelvis and calyces 
and tortuosity and dilatation of the upper segment of the ureter became ap¬ 
parent (fig. 4). The opacified right ureter terminated abruptly at the level of 
the third lumbar veitebra but in follow-up films some of the contrast ipedium 
was noted to have passed into the urinaiy bladder. A right nephrostomy was 
then pei formed and on operation the entire ureter was found to be densely 
bound down by extensive inflammatoiy changes. The nephrostomy was 
removed in 8 weeks. In November 1952 a left pyeloplasty was carried out. The 
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RENAL CHANGES IN PARAPLEGIA AS SCREENED BY ROUTINE 

EXCRETORY UROGRAPHY 

A. ESTIX COMARR 

From the Paraplegic Service of the Veterans Administration Hospital at Long Beach, 
California and the Department of Surgery-Urology, School of Medicine, 
University of California at Los Angeles 

Experience lias shown that one of the complications of spinal cord lesions is 
upper urinary tract involvement because of infection, calculosis, vesicouireteral 
reflux and obstruction due to uretercdjdnking associated until and without 
reflux. 1 - 2.3 .4.5, e j n orc ier to evaluate the visible amount of pathological changes 
in the upper urinary tract, 315 pyelograms were screened for study at random. 
The purpose was to discover: 1) the general incidence of pathological changes 
irrespective of level and 2) to evaluate what part the following factors played in 
renal disease, a) the level of the spinal cord lesion, b) the completeness or incom¬ 
pleteness of the lesion, c) the time elapsed since the injury, and d) whether the 
right or left kidneys were affected more often. 

Excretory urograms show both the anatomy and function of the kidneys; 
therefore, a routine was initiated whereby every patient underwent shortly after 
admission excretory urography and thereafter at yearly or even more frequent 
intervals. The patients periodically had blood urea nitrogen, nonprotein nitrogen, 
and phenolsulfonphthalein determinations, and retrograde pyelograms, when 
indicated, performed. Rogers and Bors 7 have reported their experience with tests 
of dilution-concentration, nonprotein nitrogen and phenolsulfonphthalein in 
paraplegia which dealt with the functional aspect, of renal changes. It was believed 
that the excretory urograms supplied the best morphological information neces¬ 
sary for further studies. 

In order to answer the questions put forth above, the excretory urograms 
of 315 patients were reviewed. Two hundred and eighty-nine patients had trau¬ 
matic cord lesions, 171 of which were complete and US incomplete (tables 1 
and 2). Twenty-six patients had either disease or tumor of the spinal cord of 
which 7 were complete and 19 incomplete. 

CLASSIFICATION AND METHOD OF STUDY 

In order to evaluate the findings, the following classification was used: 

Grade 0 or N: Essentially normal pyelogram. 

Accepted for publication June 19, 1953. 

1 Bors, Ernest: Xeurogenic Bladder. In Cyclopedia of Medicine, Surgerv, Specialties. 
Philadelphia: F. A. Davis Co., 1951. 

-Bors, Ernest: Urological aspects of rehabilitation in spinal cord injuries. J.A.M.A., 
146 : 225-229, 1951. 

3 Bors, Ernest and Comarr A. E.: Vesico-ureteral reflux in paraplegic patient. J- Urol., 

68: 691-69S, 1952. 1 

4 Hutch, J. A. and Bunts, It. C.: Present urologic status of wartime paraplegic. J. Urol., 
66: 21S-22S, 1951. 

5 Talbot, H. S. and Bunts, R. C.: Late renal changes in paraplegia: Hydronephrosis 
due to vesico-ureteral reflux. J. Urol., 61: S70-SS0, 1949. 

6 Talbot, H. S. and Lyons, M. K.: Late renal changes in paraplegia. II. Destructive 

lesions. J. Urol., 63: 667-072, 1950. . 

7 Rogers, G. W. and Bors, Ernest: Ividnev function in patients with paraplegia. J. Urol., 
63: 100-104, 1950. 
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levels. All other figures are peicentages. 

From these percentages figure 1 was created 
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Grade 1: a) Mild blunting of minor calyces, or 

b) Mild dilatation of major calyces, or 

c) Mild dilatation of renal pelvis, or 

d) Combination of the above. 

Grade 2: a) Moderate to marked calvccctasis, or 

b) Moderate to marked pyeleetasis, or 

c) Moderate to marked retention of dye, or 

d) Combination of above. 

Grade 3: a) Gross hydronephrosis. 

Although overlapping of grades admittedly occurs, the practical value appears 
adequate and satisfactory, especially since the evaluation was performed by the 
author and therefore all films were read similarly.' 1 

In order to study the relationships such ns time since injury and completeness 
or incompleteness of the lesion against the various levels of injury, the factors 
were plotted graphically. Figures 2 and 3 are presented as an example of the 
largest number of patients in any one respective level. 

ANALYSIS 

I. General incidence of pathological changes. Six hundred and thirty kidneys 
were graded. Irrespective of level, completeness of lesion, time since injury and 
type of spinal cord lesion it was found that: -107 kidneys or 73 per cent were 
graded as N; 70 or 12 per cent were considered as grade 1; 52 or 8 per cent were 
grade 2; and 35 or G per cent were grade 3. From these figures one then can 
estimate the number of pathological findings nt any given time though there will 
be some fluctuation. 

On examining whether a difference of incidence exists between the traumatic 
cases and those with disease or tumor irrespective of level, one finds that there is 
no difference in cases with incomplete lesions, whereas in cases with complete 
lesions pathological changes are more frequent with the disease or tumor group 
than with the traumatic group. 

II. Incidence of pathological changes. 

a) General incidence of pathological kidney changes with regard to vertebral 
level in traumatic lesions: Figure 1 shows that there is a definite increase.in the 
number of cases with renal disease among patients with a lumbar or D12-L1 
level. 

This confirms the author’s clinical impression that patients classified 1 - 2 as 
having a lower motor neuron type of bladder show more pathological change; 
the conus medullaris is usually damaged in these cases (D12-L1 and lumbar 
vertebral levels). Among the causative factors of kidney damage, calculosis and 
infection are the most common and perhaps also vesico-ureteral reflux, although 
this is a more frequent event with upper motor neuron lesions. 3 

b) Incidence of pathological kidney changes in relation to the completeness or 
incompleteness of the spinal cord lesions: Figure 1 reveals that there is no marked 
difference of incidence in the cervical and dorsal groups, in regard to the com¬ 
pleteness of the lesion. However there is a difference in the D12-L1 group and 
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the lumbar group, in that the pathological changes were greater with complete 
than with incomplete lesions. The reason for this may be the fact that patients 
with incomplete lesions are more active physically, including ambulation. 

c) Incidence of pathological kidney changes in relation to the time element: 
The earliest time of detection of a grade number 1 was 2 months after injury; 
the earliest date of observation of a grade number 2 change was 8 months after 
injury; and the earliest notice of a grade number 3 change was 10 months after 
injury. There is, therefore, a relationship between the time which has elapsed 
since injury and the degree of the pathological change. However, this trend 
does not indicate that the pathological change takes place at that respective date 
of necessity, because grade 1 was seen as late as 364 months, grade 2 after 150 
months, and grade 3 after 174 months. Neither does it imply that changes must 
take place eventually, since normal kidneys were observed as late as 372 months 
after trauma (table 3). 

d) Comparison of pathological changes in right and left kidneys: The patho¬ 
logical changes in right and left kidneys were as follows: 



RIGHT KIDNEYS 

■ 

IE FT KIDNEYS 

| Complete 

Incomplete j 

Complete 

Incomplete 

i 

Degree of pathology 

1 2 3 

12 3 

1 2 3 

12 3 

Xo. of kidneys 

I 25 17 14 

19 10 G 

1G IS 10 

16 7 5 

Degree of pathology 

i 1 

2 3 

1 

2 3 

Total Xo. of kidneys 

44 

27 20 

35 

25 15 


It is interesting that the right kidneys showed somewhat more frequent patho¬ 
logical changes than the left. It is also worth mentioning that among six nephrec¬ 
tomies performed during this period, five concerned the right side and that among 
the 56 patients studied at this Center with vesico-ureteral reflux, 25 cases had 
bilateral while 19 had right and 12 left reflux; this again points to the 
right kidney'. 3 


DISCUSSION 

“More damage to the upper urinary tract occurs in patients whose bladders 
function poorly.” 4 This statement may be slightly too dogmatic, although it has 
didactic merits for the rehabilitation of cord bladders. In order to explain our 
point we quote an example from our experience: A patient who had an adequate 
transurethral resection and alcohol subarachnoid block shortly after injury 
developed an excellent lower motor neuron type of bladder 1,2 with 0 residual; 
3 r et, bilateral vesico-ureteral reflux and bilateral hydronephrosis developed. We 
have frequently encountered upper motor neuron bladders, which despite ex¬ 
cellent balance developed pathological renal changes. And last, but not-least, 
even patients who were on straight drainage with an intra-urethral catheter, 
who arrived from another hospital and in whom no attempt has yet been made to 
create an automatic bladder, developed within the short post-traumatic period 
of a few months reflux with grade 2 changes. In brief, desirable as it is to attain 
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Fig. 2. Effect of time againbt pathological change found in both right and left kidnejs in traumatic group level between dorsal 9-12. Lesions 
3 neurologically complete. Solid vertical black bands represent amount of pathological change. Each block running horizontally lcprescnts a 
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Left Kldnev 



Fig. 3. Similar to figure 2 except that these arc incomplete lesions in levels dorsal 9-12. 

the goal of a well balanced cord bladder, this per sc is no assurance that the 
kidney will stay healthy. 

^ * s i m Possible to prognosticate the future of kidneys in neurogenic 
a eis by judging the bladder function alone; this is illustrated by a patient 
o a a good automatic bladder after 174 months and whose right kidney was 
a gia e 3 lesion whereas the left kidney was normal (fig. 2). Nevertheless it is 

e\u ent 1 lat the time factor plays an important part in increasing the chance 
for kidney damage (fig. 2). 

Six cervical patients in this group had suprapubic catheters, and their kidneys 
were normal except in one patient who was graded as 1. This corroborates our 
genera c mical impression that most patients with well functioning suprapubic 
cystotomies are free from frequent pyelonephritic sieges even in the presence of 
vesico-ureteral reflux. This significant observation will require additional atten¬ 
tion and further study. 

SUMMARY 

The excietory urograms of 315 patients were graded according to a scale which 
ranged fiom normal to grade 1, grade 2 and grade 3. 

Two hundred and eighty-nine patients had traumatic cord lesions; 26 patients 
had tumors or a disease of the spinal cord. 
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Among the evaluated 630 kidneys irrespective of level, completeness or type 
of cord lesion, and time since injury, -1G7 kidneys (73 per cent) were essentially 
normal; 76 kidneys (12 per cent) were graded as grade 1 (mild degree of change); 
52 kidneys (8 per cent) were graded as grade 2 (moderate degree of change); and 
35 (G per cent) were graded as grade 3 (severe degree of change, hydronephrosis). 

The incidence of pathological changes of the kidney increases with lower 
lesions. 

Pathological changes of the kidney are rather independent of the extent of the 
cord lesion. 

Pathological changes of the kidneys tend to increase with the time elapsed 
since injury. The earliest grade 1 was seen two months; the earliest grade 2 
eight months; and the earliest grade 3 ten months post-injury. 

The function of a cord bladder per so docs not determine necessarily the future 
of the kidneys. 
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A BACTERIAL CALCULUS IX THE RENAL PELVIS 
CHARLES DUNOON 

From Si. Peter’s Hospital for Stone, London, England 

A bacterial calculus in the renal pelvis is a rare but interesting finding. This 
case is the second of its kind in the history of St. Peter’s Hospital; the first was 
reported by Ward in 1926. 

CASE REPORT 

A woman aged 60 first attended St. Peter’s Hospital in September 1952. Her 
main symptom was pain in the right loin for 6 months. It was of typical renal 
distribution radiating from the loin down into the groin. There was no frequency 
of micturition and hematuria had never been noted. She had had two operations 
on her right kidney in 1910 for renal calculus. 

Examination of the patient showed her to be in good general condition. Her 
cardiovascular, respiratory and nervous systems were normal for her age. An oper¬ 
ative scar was noted in her right loin. Both kidneys were palpable. Blood urea was 
34 mg. per cent. The following was the report on the examination of urine: Albumin 
and pus present, film shows numerous gram negative bacilli; on culture there is a 
profuse growth of B. coli. Excretion pyelography showed both renal shadows to 
be enlarged, the left one was due to functional hypertrophy. No excretion was 
visible on the right side but the left kidney was normal in function and structure. 
No opaque calculus was seen. 

The operation of right nephrectomy was performed September 19, 1952. The 
old scar in the loin was excised. A very adherent kidne 3 r was exposed. It was re¬ 
moved but there was considerable difficulty in mobilizing the kidney. The wound 
was closed with the tube drainage. The kidney was not incised in the operating 
theater because it is the practice at St. Peter’s Hospital to fix all kidneys for three 
to four days in formalin solution. At the end of that period they are opened by 
the pathologist, Dr. Cuthbert Dukes. 

Convalescence was uneventful and the patient was discharged home 13 days 
after the operation. 

Pathologist’s report (Dr. Cuthbert Dukes): The kidney was slightly enlarged, 
weighed 210 gm. and measured 10 cm. in its long axis. The outer surface was 
normal except in the region of the junction of the upper and middle thirds, where 
there was a depressed scar, the site of a previous operation. When the kidney was 
opened (fig, 1) a very unusual condition was revealed. The renal pelvis was occu¬ 
pied bj r a solid structure which appeared to be a calculus but was soft and putty- 
like in consistence and could be easily cut with a knife. It is visible in the photo¬ 
graph as a dark structure in the renal pelvis. 

Microscopic examination showed this to be a bacterial calculus composed of 
masses of gram negative bacilli. The tests for calculi showed the material to be 

Present address - 222 Daly Ave , Ottawa, Canada. 

Accepted for publication May 4, 1953. 
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Fig. I. /I, bacterial calculus in renal pelvis. B, hemorrhage iluc operative trauma. 

organic in character. When sectioned and examined microscopically it was seen 
to be composed of clusters of bacteria surrounded by and enclosed in a coagulated 
and fibrinous exudate. The kidney itself was unusual in appearance. In the middle 
third it was pale in color and no normal markings were visible. Sections from this 
region showed an advanced stage of chronic pyelonephritis and fibrous tissue 
replacement with extensive patches of calcification. The dark patch visible at the 
junction of the upper and middle thirds was hemorrhage due to operative trauma. 

COMMENT 

Kelly and Dible agree that those cases are rare. They believe that the following 
conditions are necessary for these calculi to form: 1) some sort of nucleus about 
which the concretions grow; 2) some cementing process which causes the mass to 
adheie; 3) circumstances which favor their retention in the renal pelvis during the 
early stages of their formation. 

Although the 3 cases reported by Hyman were all of bacterial calculi in the 
bladder following suprapubic prostatectomy, he states that they are found more 
often in the kidney. In his opinion the diagnosis is seldom established before 
operation. This may be due to the fact that they are not radio-opaque. 

Scholl in reporting two personal cases says “continous infection seems neces¬ 
sary.” 

The patient of Ward passed over a huudied bacterial calculi before operation. 
The calculi were so soft that they had an easy passage down the ureter. He does 
not know what factor—“caused the bacteria to cohere and form these very 
numerous concretions, whilst in other patients infected with the same organism 
only a bacilluria or urinary infection results.” 
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5? In presenting this case report I should like to lay emphasis on the value of 
preserving kidneys after removal for three to four days in formalin solution 
before examining them. I believe that had this kidney been incised in the operat¬ 
ing theater the calculus might have been mistaken for a blood clot and so an 
interesting pathological specimen would have been lost. It was the observation 
that the calculus was cut so easily with a knife which raised the query that it 
might be a bacterial calculus. 


SUMMARY 

A case of a bacterial calculus in the renal pelvis is reported. 

A plea is made for the preservation of removed kidneys for three to four days 
in formalin solution before dissecting them. 

This case was shown at a meeting of the Urological Section of the Royal Society 
of Medicine and I wish to thank the Council for permission to publish the case. 
In addition I beg to acknowledge the valuable help I received from Mr. Harland 
Rees and Dr. Cuthbert Dukes in the preparation of this article. 
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RENAL PAPILLARY NECROSIS: A CLINIC0PAT1I0L0GIC STUDY 
ROBERT A. GARRETT, MAX S. NORRIS and FRANK VHLLIOS 

From llic Departments of Gemto-Urinaru Surgery, Internal Medicine, and 
Pathology, Indiana Unit emit}/ Medical Center, Indianapolis. Ind. 

The scarcity of papers in the urologic literature dealing with renal papillary 
necrosis has prompted the submission of this report. A revival of interest in 
renal papillary necrosis followed Gunther’s report' in 1037 correlating this patho¬ 
logic entity with diabetes mcllitus. Mandel 2 has recently summarized the numer¬ 
ous case reports, few of which were diagnosed clinically. At the Indiana University 
Medical Center, G cases of renal papillary necrosis have been recognized since 
1945; two of the patients survive and four are deceased. These G cases form the 
basis of this study. 

INCIDENCE 

As summarized by Mandcl in 1952, 1 GO cases have been recorded in the avail¬ 
able literature since 1S77, when first described by von Friedreich. 3 Ninety-six of 
these cases were associated with diabetes mcllitus, whereas 04 were apparently 
nondiabetic. Obstruction of the urinary tract was present in G3 and absent in 97. 
It is significant that only 1G had neither diabetes mcllitus nor urinary tract ob¬ 
struction. In two series of nutopsied diabetics, the incidence of papillary' necrosis 
has been 3.37 per cent and 4.75 per cent.*’ 6 In these series of diabetics about- one 
fourth succumbing to acute pyelonephritis have had papillary necrosis. The 
incidence of this entity in urinary tract obstruction is so small that no accurate 
statistics have been established. 

Female diabetics are prone to have papillary necrosis twice ns frequently as 
their male counterparts, whereas in nondiabetics the males outnumber females six 
to one. This incidence is presumably due to the greater incidence of urinary 
obstruction in men. The majority of both diabetic and nondiabetic patients with 
this lesion are over 50 years of ago. The lesion was bilateral in 01 of 160 cases 
reviewed by Mandel. 


DIAGNOSIS 

Renal papillary necrosis must be suspected in any diabetic with severe acute 
pyelonephritis, gross hematuria, renal colic, micturition of solid materia', or 
rapidly progressive renal insufficiency not responsive to chemotherapy and dia¬ 
betic management. The disease may be an acute, fulminating, rapidly fatal 
process, or it may be relatively chronic and progressive, with or without inter¬ 
mittent or terminal acute, fulminating episodes. 2 • 1 ■ 5 ■ 6 • 7 Oliguria and anuria 
may occur. The severity of the diabetes does not seem to be a factor. 6 

Accepted for publication January 21, 1954. 
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Fig. 1. A, case V. C. “Ring shadow” is evident in superior calyx in left retrograde py- 
elogram. Papilla lies separated in calyx. B, case V. C. Six weeks following A, sloughed 
papillas leave clubbing on left. C, case M. W. Late results as noted by pyelography of 
left kidney 2 weeks before death. Note both clubbed and ragged calyces. Cortical abscesses 
also found at autopsy. 

Gross hematuria may denote the slough of a papilla. The line of separation 
between necrotic papilla and viable medullary parenchyma is the site of hemor¬ 
rhage. Hematuria is often severe, with the passage of vermiform clots. 

Renal colic indicates obstruction of a major calyx or ureter by sloughed paren¬ 
chyma or by blood clot. Obstruction may exist to a high degree. 

The passage of a papilla in the urine is of course a dramatic event. This is a 
rather rare phenomenon, many such masses either being overlooked or under¬ 
going liquefaction necrosis prior to their excretion. Such solid masses that are 
passed and submitted to the physician are conclusive evidence when examined 
microscopically. 

More difficult of identification are those diabetics whose renal function pro¬ 
gressively fails. Many diabetic patients with pyelonephritis in whom papillary 
necrosis is not found will tend to follow this fatal course. Only an omnipresent 
awareness of the possibility of such a necrotic reaction will bear diagnostic fruits. 

Roentgenographic study must often be utilized. The retrograde pyelo-uretero- 
gram may be helpful, if not diagnostic. Early changes noted are those of ragged 
irregularities reminiscent of renal tuberculosis, 8 usually selective of one or two 
minor calyces. Later, separation of the papilla will leave a “ring shadow” in the 
calyx (fig. 1, A). A negative filling defect within the pelvis indicafes the passage of 
the papilla into the collecting system. The calyx, deprived of its papilla, displays 
a clubbed appearance not unlike that seen in hydronephrosis. In this clubbing, 
however, pelvic dilatation is not found. It should be emphasized that the so-called 
“ring shadows” and pelvic defects due to loose papillae at pyelography are 
extremely uncommon. In pyelographic studies move frequently one notes end- 


8 Hairison, J. H. and Bailey, 0. T.: J.A.M.A., 118: 15, 1942. 
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results of sloughing. Here typieally are seen clubbed minor calyces in the absence 
of obstruction. Many such patterns are overlooked, simple pyelonephritis being 
advanced as (lie diagnosis. Those findings are illustrated in figuie 1, B and C. 

The clinical diagnosis of papillary necrosis in the nondiabetic is an even more 
difficult problem because of its relative rarity. Only familiarity with the typical 
roentgcnographic picture and careful histologic study of tissue fragments sub¬ 
mitted by the patient will lead to the diagnosis. The vast majority of these cases, 
diabetic or nondinbctic, reach the autopsy table before papillary necrosis is sus¬ 
pected. 

CASK KKPOKT 

A 43-vear-old white housewife was admitted to the Indiana University Medical 
Center for the first time on November 17, 1051 with complaints of nausea, 
vomiting, and mild malaise for 2 weeks. The patient was a known diabetic, taking 
insulin and a diabetic diet. One month before admission a diagnosis of pyelone¬ 
phritis was made by her local physician, and a series of furuncles was reported 
2 weeks later. Known hypertension of 4 years’ duration was the only other signif¬ 
icant feature of this history. The physical examination was entirely normal 
except for a blood pressure of 158/110, 

Significant laboratory studies included a urine concentration of 1.010 with a 
faint trace of albumin and 3 plus pyuria. Hemoglobin was 0 gm. with 3.01 million 
red cells. White coll count and differential were normal. The admission nonprotein 
nitrogen was 55 mg. per cent; phcnolsulfonphthalein tests revealed 13 per cent 
excretion in 15 minutes, and a total of 31 per cent, in 30 minutes. Escherichia inter¬ 
medium was obtained on urine cultuie. Fasting blood sugar was 250 mg. per 
cent. Excretory urography demonstrated no visualization, and retrograde pyelo¬ 
graphy revealed a filling defect in the left pelvis with blunting of the calyces. The 
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“Fig. 2. Case V. C. (S.P. 04767). Low power. Necrotic papilla recovered from urine 
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patient was placed on terramycin and made a satisfactory response prior to dis¬ 
charge. 

The patient was followed in the clinic, and made satisfactory progress except 
for intermittent episodes considered to be pyelonephritis with left renal colic. 
Antibiotic therapy was used intermittently. On April 15, 1952, the patient re¬ 
ported passing a small piece of tissue in the urine and brought this specimen to 
the clinic. She was subsequently re-admitted on April 17, 1952 with the tentative 
diagnosis of papillary necrosis. In addition, she reported a recent history of gross 
hematuria. Physical examination was unchanged except for blood pressure of 
180/95. Again the urine showed a faint trace of albumin and pyuria. Her diabetic 
control was entirely satisfactory. Retrograde pyelography demonstrated left 
hydronephrosis, and subsequent films led to the diagnosis of papillary necrosis. 

The specimen passed by the patient consisted of two pieces of tissue which were 
grayish-white and friable. The larger measured 2.0 by 1.0 by 3.0 cm. and the 
smaller about 5.0 mm. Microscopical^ the sections showed a necrotic papilla in 
which the outline of tubules was visible (fig. 2). 

Agam the patient was given antibiotics and made a satisfactory response prior 
to discharge. As an out-patient, she continued to report bouts of frequency, burn¬ 
ing, gross hematuria and, for the first time, right flank pain. Antibiotics were 
used intermittently, and on July 28, 1952 the patient was re-admitted. She ap¬ 
peared acutely ill and complained of severe right flank pain necessitating nar¬ 
cotics. Temperature was 103F, and marked right costovertebral angle tenderness 
was present. Blood pressure was 76/42. The blood sugar was essential^ normal; 
C0 2 combining power was 21 m/Eq., nonprotein nitrogen was 65 mg. per cent. 
Albuminuria, pyuria, and hematuria were again noted. A right ureteral obstruc¬ 
tion was relieved by catheterization. She received terramycin, penicillin, and 
symptomatic care; again she made a satisfactory response and has been followed 
as an out-patient, remaining asymptomatic. 

ETIOLOGY 

The appearance of the lesions of papillary necrosis is that of infarction of the 
papilla, with or without superimposed infection. The pyramids derive their blood 



Fig. 3 . Case M. X. (S.P. 410S3). Gross appearance of cross section of kidney showing 
necrotic’papilla partially detached. 
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I'm. 4 . Case E. R. (autopsy 12151). Low power. Sharp line of demarcation between 
riable and necrotic tissue. Note capillary thrombi in viable portion. 


supply from brandies directly from the arcuate arteries. Vessels arising as con¬ 
tinuations of efferent arteries from the juxtmncdullary glomeruli (Trueta shunt) 
may also be present. These vessels are susceptible to occlusion by pressure as well 
as thrombosis in certain disease states. Oeclnsion of these vessels docs not impair 
the blood supply to the columns of Bcrfini or the cortex, and these structures are 
spared in papillary necrosis. 

In necrotizing papillitis, occlusion of the vessels supplying the pyramids may be 
brought about in several ways, ns evidenced by clinical and experimental studies. 
Multiple thrombi in vessels of the pyramids arc occasionally seen in human cases, 
and were produced in a dog and in rabbits by Maude] and Popper 0 by the injection 
of vinylamine. In many human cases, multiple thrombi are absent. 

The compression of vessels by intlammatory edema may be an important 
mechanism in the production of these lesions. Most patients with papillary 
necrosis have acute pyelonephritis, in many instances to a severe degree. The 
photomicrographs of reported cases and our own material reveal a marked degree 
of edema accompanying the inflammatory reaction. The causative organism 
probably is not important except for the degree of edema it. excites. The organisms 
reported include Klebsiella pneumoniae, streptococci of the viridanstype, tubercle 
bacilli, and actinomyces, but Micrococcus pyogenes var. aureus and Escherichia 
coli have been encountered most frequently. The role of the lowered pH suggested 
by Edmondson, 1 citing the work of Menkin, may be important in that it helped 
increase the edema. 

That other vascular diseases of the kidney, such as arteriolonephrosclcrosis 
and intercapillary glomerulosclerosis, play a role in the development of these 
lesions is suggested by their frequent occurrence in reported cases. The already- 
embarrassed circulation would appear to be more susceptible to further insult. 

The presence of para-amyloid in some cases of papillary necrosis was assigned 
a significant role by MeUgren!" Here again, a taxed blood supply was probably 
more susceptible to added injury. 

Obstruction of the urinary flow has been important in clinical cases, especially 

s Mandeb E. E. and Popper, H.: Arch. Path., 52: 1, 1951. 

10 MeUgren, J. and Redell, G.: Acta chir. Scnndinav , 84: 439, 1941. 
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Fig 5 Case M. N (S P 41083) Low powei Almost complete sepaialion of necrotic 
papilla This stage would be lepresented as “img shadow”, as noted in figure 1, A 


in nondiabetic males. Miurhead 11 felt that the increase in intrapelvic pressure 
produced in his animals (dogs) was sufficient to occlude the medullaty vessels, 
with the development of necrotizing papillitis. In human cases obstruction not 
only raises the intrapelvic pressure but also potentiates infection. 

PATHOLOGY 

The degree of papillary neciosis varies in the same kidney and from case to case. 
There may be necrosis of the entire papilla (fig. 3) or part thereof. Frequently, 
even when only a part of the papilla is involved, the necrosis extends fiom the 
base to the tip, and usually located laterally. The necrosis is of the coagulative 
type, and there is a sharp line of demaication at the junction with viable tissue 
(fig. 4) Grossly the necrotic paitmaybe yellow, gieen, or dark red. Occasionally 
theie are capillary thrombi along the bolder of necrosis (fig. 4); usually there is 
edema of the interstitial tissue; less frequently there is cellular infiltration. As the 
lesions progress, the necrotic zone sequestrates, the line of cleavage being a 
sharp one starting at the lateral border of the base of the papilla and working 
centrally, so that the last point of juncture is usually in the midportion (fig. 5). 
The columns of Beitini remain uninvolved. As the papilla separates, the inter¬ 
stitial tissue at the base is infiltrated with wandering cells, especially plasma 
cells and l.ymphocytes. When the separation is complete the border is sharp 
(fig. 6, A). The necrotic papilla lies free in the pelvis (fig. 6, B). In addition 
there may be varying degrees of arterio- and arteriolar sclerosis, and pyelo¬ 
nephritis. Abscesses are frequentfy, but not always, present (fig. 6, B and C). 

11 Munhead, E E , Vanatta, J and Giollman, A • J A M A , 142: 627, 1950 
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tic G Case M \\ (lutopsN 11015) Gtos» unpc ir inco of kidnev on cross section show 
ing varjing stages A appearance nftcr pipilbi Ims l>oen sloughed lcivmg clenn line of 
scpiration Tins would be represented ns clubbed cnh\ ns noted in figure 1, B and C 
B and C, parti illj sepur itetl pnpill ic nre ov ulcnt Abscesses of tin. kidnev arc present 

M \\ \GI mem 

Thete is a paucitj of published ltifotmalion on the management of papilhrj 
necrosis To be suie, infection is tlic dominant, and immediate pioblem at band 
It must be emphasized that caieful bictcriologic studies of the offending oigan- 
lsms aie imperative These should include diug scnsitmtv tests uitli all the 
available antibiotics Inasmuch as the lapichty of lenal destiuction is often 
alarming, potent antibiotic theiapj must be brought to beni piomptly 
Enhancement of existing lenal infection as well as hjdionephrotic destiuction 
of renal piienchyma must be avoided Blockage of the diainage channels with 
sloughed tissue may he a senous problem, urcteial catlietei diamage may suffice 
tempoianly Irrigation of the pelvis and meter with stieptohmase streptodomase 
may cause lapid lysis of the sloughed tissue Suigical interv ention for obstiuotion 
unrelieved by such conservative methods maj conceiv ably be necessaiy 

Nephrectomy has been advocated and may he life saving Ilowevei, caieful 
consideration of medical management, the exclusion ol the existence of bilateial 
disease, and evaluation of total ienal function, must piecede anj decision foi 
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* Pyonephrosis (last admission) 
t Intercapillaiy glomerulosclerosis 
t Hypoplasia of one kidney 
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extirpation of lennl parenchyma Effcctiae milibiotic theinpy may eliminate oi 
postpone ncphicctomv Ccitamlynephicrtomyis contia-imhiated if the mtcgnty 
of the opposite kidney is in question 

nisCLSSION 

Om G cases (table 1) closely parallel tlio-c prc\ lously i epoi ted Ml demonstatcd 
dysuria, liematiuia, dulls, fcaei, nausea, and counting Foui of the six icpoited 
characteristic renal colic Thieeshoned porstration and stupoi, and two acre in 
coma It is interesting to note that all but one ueie diabetic females without 
urmars tiact obstiuction, and that the sexcuty of (heir diabetes, as mcasuied 
by the dailc insulin requirements, caned fiom 13 to SO units pci day Foul of 
the piticufs weie in the 10 to tiO rear group, whoicns one was only 21 jems old, 
the latter being youngei than those geneially repoitcd '1 ho diagnosis of acute 
pyelonephritis was made m all cases, and the orgnmsm oi oigam-ms were estab¬ 
lished m four In thicc, b icterctma was confirmed by blood cultuie In eontiast 
with some repoits, hypertension was found m only one patient The picsencc of 
concomitant renal disease is noteworthy 'Iwo of the fom patients studied at 
postmortem examination had mteriapdlan glomeniloscleiosis 

Bilateral papillary necrosis was confnmcd m tlnec patients and imihtcial 
imohement in one In the fifth, it was assumed but unpioacn that the disease 
was unilateral, whereas x-ray' c\ideate was iow)usi\e of bilatei.al disease m the 
sixth Tour of our patients manifested tfie typical fulminating and lapiclly fatal 
course of this entity, hut it is perhaps significant that two of them me h\ mg and 
apparently well lJ/j and 2 years later 

In one of our cases, i epoi ted m detail, the diagnosis was established antc- 
moitem by histological study of tissue obtained fiom the urine We lm\e found 
only five similar cases m the htcintuie 

Careful consideration of the sequence of pathogenesis is the key to pyrnlo- 
graplnc diagnosis m tins lesion Bagged calyces, ling shadows, and clubbing of 
the caly'ces all haa e their countcipait m pathologic matcual 

SUMUARX 

Papillary necrosis must he suspected m chnbcties with sea eio lenal infection or 
renal failuie 

The diagnosis can be confnmcd by histologic examination of sloughed tissue 
or pyelographic studies showing ung shadows Ragged oi isolated clubbed caly ees 
aic strongly suggestiae of this lesion 

Nephrectomy m the acute unilateral disease may be beneficial In bilatcial 
disease, diabetic control, antibacteiial theiapy' and piomotion of free urinary 
diamage are the only couises of action aaailable 

Six cases of papillaiy necrosis are hetein icported, one m detail 

The photographs weie prepared by Mr James F Glore of the Depaitment of 
Illustration 
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CONGENITAL SOLITARY PELVIC KIDNEY. A STUDY OF ITS BLOOD 

SUPPLl r BY AORTOGRAPHY 

U. BORELL and I. FERNSTROM 

From theDepariment of Women’s Diseases and the Roentgen Department, Karoli nska Sjukhvsct 

Stockholm, Sweden 

The principal anatomical features which distinguish the congenital ectopic 
kidney from the ptosed kidney, i.e. a kidney that has wandered from its normal 
place, are its short ureter and the low origin of its blood supply. These] vessels 
may originate from the lower few inches of the aorta or from the large vessels 
in the true pelvis. 

Ectopic kidneys have been classified by their position. Eisendrath and Rolnick 
(1938), for instance, divided them into the following groups: 1) low lumbar, 
between normal position and the fifth lumbar vertebra; 2) iliolumbar, across 
the crest of the ilium; 3) iliac, in the iliac fossa; 4) iliopelvic, at the level of the 
brim of the true pelvis; 5) pelvic, within the true pelvis. 

Transitional types have also been encountered. Judging by the literature 
some workers have included the iliac or iliopelvic kidney in the group of “solitary 
pelvic kidney”. 

A solitary pelvic kidney is very rare. According to Stevens (1937) it is met 
with once in approximately 22,000 autopsies. Beneventi (1950) collected 43 
cases from the literature and added a case of his own. We have traced a further 
21 cases in the literature which, together with the case now presented, bring 
the total number of reported cases to 66 (table 1). 

An understanding of the blood supply of the ectopic kidney rests on the 
knowledge of renal embryology. The kidneys appear first in the true pelvis 
as two buds, which arise from the wolffian ducts and the distal parts of the wolf- 
fian bodies. They form the metanephros at this stage. During the process of 
development the kidneys migrate upwards. A temporary blood supply is re¬ 
ceived from the internal iliac artery, common iliac artery, neighboring vessels 
or from the aorta. The permanent blood supply is not acquired until the kidneys 
have reached their normal position, which occurs at the end of the second month 
of intra-uterine life when the embryo is in the 25-30 mm. stage. If the kidneys 
do not migrate upwards or their ascent is arrested, the temporary blood supply 
then becomes the permanent one. The origin of the vascular supply of the ectopic 
kidney shows great variety. 


CASE REPORT 

Hospital record No. 727/52, a girl, aged 16 years, sought medical advice 
because of amenorrhoea. Otherwise the past history was irrelevant. The attending 
physician discovered a mass in the true pelvis, which he suspected to be a hema- 
tometra secondary to aplasia of the vagina, and referred the patient to our clinic 
for treatment. 

Accepted for publication May 1, 1953. 
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FAILURE OF FREEZE-DRIED HOMOLOGOUS ARTERIES 
USED AS URETERAL GRAFTS 

WILLIAM H. SEWELL, Lt, MC, USNR* 

From the Naval Medical Research Institute, National Naval Medical Center, Belhesda 14, Md. 

Homologous arteries preserved by freeze-drying have been used successfully 
for bridging arterial defects 1 - 2 in dogs. The cells of the graft are dead, but the 
noncellular elements persist for a long period of time and function mechanically 
until the graft is adequately replaced by invading fibroblasts of the host. The 
graft is well accepted and shows less foreign body reaction than is expected from 
a comparable fresh homograft. Freeze-dried tissue, in contrast to a viable graft, 
has no living cells to contribute to the fibroblastic reaction and scar formation. 
The muscle cells degenerate very rapidly, but the collagen persists for several 
months, and the elastic fibers remain for many years. 

Freeze-dried homologous arteries used as a sheath around injured tendons 
prevented fixation of the tendon to surrounding tissues by adhesions. 3 Freeze- 
dried homologous dura was used successfully for replacing dural defects 4 and 
freeze-dried fascia, for defects of the abdominal wall. 5 

At the time the present project was designed, it appeared that freeze-dried 
arteries or veins might be well tolerated as replacements for ureters. The chances 
of success seemed good if the grafts could be adequately replaced by host fibro¬ 
blasts, and if a mucosal lining would grow in from the ends of the host ureters. 

METHOD 

Eight centimeter segments of carotid artery and jugular vein were removed 
from dogs at sterile autopsy. They were frozen at — 68°C and dried directly from 
the frozen state in a vacuum of about 50 microns of mercury pressure. They were 
sealed in vacuo in small ampules and stored for several weeks at room temper¬ 
ature. The grafts were reconstituted by immersion in a sterile saline solution for 
30 to 45 minutes. 

Ten recipient dogs were used in the project. A 10 cm. segment of the left ureter 
was removed from each dog through a transperitoneal approach. The defect was 
replaced by an 8 cm. segment of preserved carotid artery in 5 dogs. In the other 

The opinions or assertions contained herein are the private ones of the writer and are not 
to be construed as official or reflecting the views of the Navy Department or the naval serv¬ 
ice at large. 

Accepted for publication April 28, 1955. 

* Present address: Albany Hospital, Albany, N. Y. 

1 Pate, J. W., Sawyer, P. N., Deterling, R. A., Blunt, J. W. and Parshley, M.: Early re¬ 
sults in the experimental use of freeze-dried arterial grafts. Surgical Forum, American Col¬ 
lege of Surgeons 1952, pp. 147-151. 

2 Pate, J. W. and Sawyer, P. N,: Freeze-dried aortic grafts. A preliminary report of ex¬ 
perimental evaluation. Am. J. Surg., 86: 3-13, 1953. 

3 Koth, D. R. and Sewell, W. H.: Freeze-dried arteries used experimentally as tendon 
sheaths. Presented before American College of Surgeons, November 1954. 

4 Sewell, W. H. and Koth, D. R.: Experimental homologous dura preserved by freeze¬ 

drying for repairing dural defects. Presented before American College of Surgeons, Novem¬ 
ber 1954. . 

6 Sewell, W. H. and Koth. D. R.: The use of freeze-dried homologous fascia for repairing 
abdominal wall defects. To be published. 
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five, similai leplacement oi the defect by a segment of jugulai vein was at¬ 
tempted 

Anastomoses weie done with 0-0 chionnc catgut oi 6 0 aiterial silk as an over 
and ovei or eveitmg mattress sutuie Individual sutuies uere placed about 0 5 
mm apart, and it was usually possible to obtain watertight sutuie lines 
During the fust two attempts to insert the vein grafts, technical difficulties 
arose because the tenis were consideiably larger than the meters In the lemain- 
mg 3 dogs, the uietci was dilated by placing wne clips just above the tngone two 
oi tlneedayspiioi to thogiafting Although adequately dilated, these uieteisweie 
so thin that linkage through the sutuie holes was uncontiollable, and two of the 
d dogs m which this dilation was pioduced were the only ones m which a watei- 
tight uiseition of the giaft could not be accomplished No attempt was made to 
mseit a splint m the uietei, and the abdomen was closed without diamage Anti¬ 
biotics w ere not given 

HLSUL1S 

Implantation of vein giafto was technically unsuccessful in two of the dogs 
in the senes One dog with a vein graft died 3 weeks postoperatively fiom pen- 
tonitis secondaiy to leakage fiom the sutuie line The remaining 2 dogs w ith vem 
grafts and all of the five with aitenal giafts were sacnficed at postopeiative in- 
ten als, varying up to 10 weeks 

Gioss obscnatious ie\aled massne destruction of the lnnei layeis of the 
grafts In some animals, mucosa giew foi a short distance around the outside 
of the giaft in the connective tissue bed, but in no case did it grow along the in¬ 
side In seveial dogs, there was a 1 to 3 cm pocket outside a sutuie lme but in 
communication with the lumen of the uieter These pockets were filled with 
urine which had foiced its way along the outside of the giaft and laised it from 
its bed Stnctuics at the sutuie lines weie foinied m neaily all dogs Hydrometer 
and hydioneplnosis developed eaily in all of the dogs, and in some cases were 
demonstiated by excictoiy uiogiam as eaily as the fifth day postoperatively. 

DISCUSSION 

The dilatation of the pioximal meter probably was due to the absence of 
peiibtalsis in the giaft with lesultmg functional obstiuction Judging from other 
woik 6 7 this nnglit bo expected m any type of long, nonliving, or synthetic pros¬ 
thesis 

The strictuie formation at the sutuie lines might have been pievented by the 
uiseition of cathcteis or vitallmm tubes Howevei, this maneuiei would not have 
pievented dismtegiation of the giaft befoie it could be replaced by fibroblasts 
from the host The fict that a reij delicate atraumatic sutuie line adequately 
pievented strictuie formation m a small visceral tube such as the common bile 
duct 8 suggests that the sutuie technique itself w as not a pnmaiy cause of failure 
Tailuie of these uieteial giafts might have been piedicted on the basis of moie 

6 Muschnt, M Uuaoulus spirilla p ipillic The milking muscle of the renal papilla J 
Urol , 16 351-35S, 1920 1 1 

7 Narith,P V Ren il Pelvis and Ureter Non York Grune and Stratton, Inc , 1951 

3 L irj , B G uid Scheibo, JR 1 lie elTect of rubber tolling on the healing of common 
duct nnistomoaia Surg , 32* 7S9 795, 1952 
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recently available information describing the failure of homologous ureter, 9 and 
of autogenous artery and vein in the ureter. 9 - 10 

This project and our recent study of freeze-dried arterial grafts for replacement 
of the common bile duct and esophagus 11 illustrate an important basic observa¬ 
tion in the use of freeze-dried tissue. The chances of permanent success are greatly 
diminished in the presence of bacterial contamination or irritating chemicals. 

Plastic 9 and metal tubing 12 - 13 have been used for bridging defects in the ureter 
with some success, but have been complicated by encrustation and migration 
of the tube. Probably the most successful methods at the present time are those 
using segments of the patient’s own bowel. u - 15 

SUMMARY AND CONCLUSIONS 

Homologous carotid arteries and jugular veins preserved by the freeze-drying 
process were used to fill 10 cm. defects in the ureters of 8 dogs. These grafts failed 
because of disintegration of the graft without host replacement and stricture 
formation at the suture lines. 

This failure is in contrast to the results obtained when freeze-dried homologous 
arteries were used for bridging arterial defects, and as sheaths for preventing the 
formation of adhesions around injured tendons. Freeze-dried homologous dura 
successfully filled dural defects, and freeze-dried fascia replaced defects in the 
fascia and muscle of the abdominal wall. 

The failure of the grafts in the ureters is similar to the results obtained with 
freeze-dried artery in the common duct, and in the esophagus. They illustrate a 
basic observation in the use of this tj'pe of graft. The chances of success are 
greatly diminished in the presence of bacterial contamination or irritating 
chemicals. 

The author wishes to express appreciation for the skilled operating room 
management and surgical assistance by S. T. Scott, IIM2, USN; R. L. Replogle, 
HM2, USN; and TV. E. Dunham, HM2, USN. Students from the Tissue Bank 
School of the Naval Medical School assisted during the procedures. 

3 Hardin, C. A.: Experimental repair of ureters by polyethylene tubing and ureteral and 
vessel grafts. Arch. Surg., 68: 57-61, 1954. 

10 Rosenberg, M. L. and Dahlen, G. A.: Autogenous vein grafts and venous valves in 
ureteral surgery: An experimental study. J. Urol., 70: 434-436, 1953. 

11 Sewell, IV. H., Pate, J. W. and Koth, D. R.: The failure of freeze-dried arteries as 
replacement esophagus and for common duct. To be published. 

12 Lord, J. W. and Eckel, J. H.: The use of vitallium tubes in the urinary tract of the dog. 
J. Urol., 48: 412-421, 1942. 

13 Lord, J. TV., Stefko, P. L. and Stevens, A. R.: On bridging a gap in the ureter by means 
of a free fascial transplant over a straight vitallium tube: An experimental study. J. Urol., 
49: 249-254, 1943. 

11 Davids, A. M. and Lesnick, G. J.: Experimental reconstruction of ureters by substi¬ 
tution of small bowel segments. Ann. Surg., 137: 3S9-394, 1953. 

15 Livitsky, V.: Transplantation of the ureters into isolated ampulla of the rectum after 
total cystectomy. Am. J. Surg., 85: 91-97, 1953. 
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A DEVICE FOR THE MANAGEMENT OF 
CbTVXEOUS URETEROSTOMY 

WILLIN' I WHITMORE, Jit van THEODORE BONG UtT, R N 

j'i am the Uiolotjic Senicc of the Department of Surjci y, Memorial Center for Cancel and l Uied 
Diseases, New York, AT Y 

No method ol umury di\ cision has pio\ ed ideal and cutaneous uieterostomy 
ceit unly pi oxides its sliaio of disadvantages fiom the standpoints of social in¬ 
convenience and uppei uuiiaiy tiact complications Theie is stiong likelihood, 
how ev ei, that ev ery m ologist vv ill on some occasion find it necessary or adv isable 
to do cutaneous mcteiostomy eithci as an emeigency oi as an electiv e opeiation 
When this pioceduie has been c lined out, one of the following methods of man¬ 
agement is commonly employed 1) an indwelling cathetei, 2) some type of cup, 
3) a cathetei in conjunction with a cup 

Aside from the desnes of the patient ceitani situations dictate the need for 
a catheter type of managemt nt 

1) A cathetei, eithei alone oi m combination with a cup, must be used if 
theie is a noncoiicctible stiictme of any portion of the uretei oi if the uietei 
and/oi pelvis aie liieveisibly decompensated as a result of past obstruction- 
infection with consequent urinary letontion m the uppei tract The latter can 
be deteimmed veiy leadily by cathetei nation of the renal pelvis foi residual 
mine aftei a 24 horn peuod without an indwelling catheter 

2) A cathetei must be used when the use of a cup is impiactical bj mtue of 
the position of the meteial stoma, adjacent scar preventing adhesion of a cup, 
niaiked obesitj, skin sensitivity to the cup or to the cement, etc 

Although it is, of couise, possible to use a cathetei type of management m 
the patient without stiictme or uppei tract lesidual urine, the advantages of 
avoiding the nisei tion of a foicign body with the consequent hazaids of infection 
and stone foimntion make the use of a cup the method of choice, from the 
urologic standpoint, in the management of such cases E\peiience has demon- 
stiated that patients piopeily selected foi the cup type of management may 
letain aiclntectmally and functionally noimal kidneys foi penods of many 
months oi yearn without chillial ev ldcnce of uiniary tiact infection 

l)tSCIUPTIO\ T or DEVICE 

To circumvent ceitam of the disadvantages ot the Singer cup, 1 the authois 
in conjunction with the United Suigical Supply Co ,* devised the cup illustiated 
in figure 1 The cup consists of a sepaiate flange (I) and cap (II), made of pliable 
lubber, which combine (III) to tone a vvatei tight unit The flange has a staitmg 
hole ill the centei which may be tailoied with scissois to fit the shape and size 
of the stoma up to a diametei of inches The cap is piovided with tabs for 

Accepted for publication April 25, 1955 

* United Surgical Supple Co ,Mamaioueck,N 4 

1 Trufton, II M urn K tufman, M J Urol , 58 150, 1947 
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Fig. 1 

easy adjustment of the cap to the flange. Similar in general principle to the Singer 
cup, the separation of cap and flange, which constitutes the major innovation in 
this device, has three practical advantages: 

1) It simplifies and improves the reliability of application of the cup. 2) It 
permits the patient to cleanse the ureteral stoma daily without the need for 
detaching the flange from the skin. 3) It permits the patient to relieve the 
negative pressure which may develop beneath the applied cup by temporarily 
breaking the seal by gentle traction on one of the rubber tabs on the cap of the 
cup. 

TECHNIQUE OF APPLICATION OF DEVICE 

A. Technique of application of cup alone: 

1) Shave all hair within radius of 5 cm. of ureterostomy. 

2) Cleanse the skin and ureterostomy with soap and water, and dry. 

3) Apply compound tincture of benzoin with an applicator to the cleansed 
skin and allow to diy. While doing this, hold a gauze square or facial tissue, 
rolled cigarette fashion, over the ureteral stoma to absorb urine and keep the 
skin dry. 

4) Using a finger or rubber mucilage brush, spread a thin coating of cement 
evenfy on the flange of the cup and set aside to dry. 

5) With the rolled gauze or facial tissue over the ureteral stoma use finger or 
rubber mucilage brush to apply cement to skin around the ureteral stoma over 
an area corresponding with the flange of the cup. 

6) Slip the flange of the cup over the gauze square or facial tissue onto the 
prepared area of skin and hold firmly in place for about five minutes. 
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7) Hold the cap nm under the flange ridge and gently pull the cap over the 
ndgc until it snaps into place The diainage tube on the cap should point dovvn- 
w aid 

8) Connect the diainage tube appiopnately to a rubbei urinal Plastic spiral 
lings can be comeniently utilized to pievent kinking of tubing 

0) To iemo\ e the flange, simply peel it off the skm The skin cement is readily 
remov ed by l libbing oi w ith the aid of ethci The cement on the flange should not 
be lemoved on each occasion since the thick rough coating seems to improve 
adhesive qualities Patients are ordinal i!y advised to remove the flange at least 
once a v\ eek 

B Technique of application of tup m conjunction with catheter 

1) Soft plastic catheteis aie prefeiable but lubbei may be used 

2) Inseit catheter up uretci to leual pelvis in the usual way At the properly 
calibrated level, mark catlietei with nail polish Deteimmation of the pioper 
distance of inseition may be accomplished by caieful irrigation but is most ac¬ 
curately done by suitable roentgenogiams 

3) Piepare flange and skin as previously desenbed, eliminating use of gauze, 
etc 

4) When cement on skm is dry, slip flange ov ei cathetei and hold firmly m 
position foi about 5 minutes 

5) Insert small safety pm through catheter at pieviously marked position 

6) Cut cathetei just above pm and apply cap 

7) When catheteis and cups aie used m combination, the patient is advised 
to lemovo the caps twice daily and the flange at least once a week 

No mattei what the method of management, the following procedure is recom¬ 
mended foi night diainage 

1) Leg uimals aie lemoved and stiaight bilateral drainage is instituted with 
expendable plastic diainage tubing connected fiom cup to drainage bottle 

2) To minimize the negative jnessuie in the cup at night a 33-4 inch needle 
may be nisei ted m each expendable drainage tube at mattress level The air 
vent thus piovidtd has been found helpful m preventing irritation of the skm 
adjacent to the uieteial stoma caused by negative pressure from the otherwise 
unbioken column of mine As a fuithei aid in preventing this siphon effect, the 
distal end of the drainage tube should be so anchoied at the drainage bottle 
that it cannot leach below the level of the accumulating urine 

DISCUSSION 

Tlus cup, eitlici alone oi in conjunction with a uieteral cathetei, has been 
employed m moie than thnty patients with unilateral or bilateral cutaneous 
uieteiostonues at Memorial Centei dunng the past year and has pioved an 
effective method of management Pioperly applied cups can oidmauly be lelied 
on to keep the patient clean and diy for thiee to seven days in spite of a nor¬ 
mally w ide range of occupational and recreational activ dies By cutting a some 
w hat larger hole m the flange, it has also been used successfully" in the manage 

" McGmm>, G T Ptr&onil communication 
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ment of the Brick er 3 type of artificial bladder and could conceivably be adapted 
for use with other types of “ostomies” if desirable. 

SUMMARY 

A device which has been found useful in the management of cutaneous ureter¬ 
ostomies is presented and the techniques of application outlined. 

The authors wish to express their thanks to Mr. Jack Blackwood of the 
United Surgical Supply Co. whose interest and ingenuity led to the development 
of this device. 

3 Brisker, E. M.: Surg. Clin. North Am., 30: loll, 1950. 
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VESICOURETERAL REFLUX IN CHILDREN 
JOHN I IIUICII, RAYMOND G BlINGL ami RUBIN II FLOCKS 

Iii 1931 an opciative pioceduic designed to coucct vesicouieteial ieflu\ in 
])Aiaplegic patients was desuibed by one of us 1 A question was iaiscJ as to the 
applicability of this opeiation to the collection of the reflux encounteied in 
ilnldien In an elloit to aiihwei this question oiu study was undcitaken It in¬ 
cludes S thildien each of whom had pci&istcnt xesicoureteial letlux, hydrouietei 
and hjchonephiosis to vaiyuig degtees, and clinical symptoms consisting foi 
the most pait ot lecuiinig episodes of uiniaiy tiact infection and kidney pain 
In all, 14 uieteis weie subjected to the opeiation All but one of the cases has 
been followe 1 horn tluce to foui jeais 

The opeiation has been desenbe 1 elsewheie 1 Briefly it is an attempt to m- 
i lease the length of the mtiaxcsical segment of the uretei It is accomplished by 
dissecting the inti annual uietei fiom its attachments to the bladdei wall except 
at the trigone Vftci this has been done a 2 cm segment of uietei is pulled into 
the bladdei and the defect in the bladdei wall cieated by the dissection of the 
intiannual uietei is sutuicd nuclei the newly cieated intiaiesical uretei 

CVaL RtPOUTS 

Case I J H , a 9 year old gill, was born with a meningomyocele At the age of 
11 months she had many white blood cells in hei urine and was alieady showing 
left hjdionephiosis and leflux up the dilated left ureter The meningomyelocele 
was lemot e 1 suigically at the St ite Umveisity of Iowa Hospitals m 1940 She 
was seen m Febmaiy 1930, on the uiology seivice because of pyuria, chills and 
iovei Hei examination levealed hydionephiosis, hydrometer, calyectasis and 
leflux bilateially On July 27, 1951, a plastic operation was performed on the 
left uietei or esical junction 

A checkup examination on Febmaiy 22, 1952, seven months postopeiatrvely, 
lcvealc 1 that she had been clinically well since hei operation except for two epi¬ 
sodes of chills and fe\ ei, each of w Inch was conti oiled easily by gantnsm Hei 
cystogiam demonxtiated leflux up the light meter but the leflux of the left 
uretei was no longei piesent Excietoiy uiograms levealed excellent function in 
5 minutes bilaleiallj and the films weie essentially unchanged as compaied with 
the pieopeiatne excietoiy mogiams 

This child has been caiefnlly followed at (> month mteivals duiing the ensuing 
i'/i yeais Repeated delayed cystogiams luu e failed to demonstrate any reflux 
up the left uietei Exuetoiy uiogiaphy on Maich 7, 1955 revealed excellent 
function of the left kidney in 5 minutes and appeared essentially identical with 
the films taken 7 months jiostopciatively Clinically, the child has done well 
V maiked reduction has lesulted in the episodes of chills and fever and those 
that ha\e occuned have been less seveie than befoie the operation See figme 1 

Re ul it limn il meeting, AmcricanUiologic.il Association, Los Angeles, Cilif Mij 10 19 
1955 

1 Hutch, I V Vesicourctci if relluv in paraplegics J Urol , 68 457,1952 
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Fig. 1. Case 1. A, preoperative excretory urogram. B, pieoperative cystogram. C, ex¬ 
cretory urogram 7 months postoperatively. D, cystogram 7 mouths postoperatively. 

The fate of the unoperated right ureter has not been good. Reflux has con¬ 
tinued into this ureter and progressive dilatation has occurred. Recently it 
became necessary to do a plastic operation at the right ureterovesical junction 
in an effort to prevent further deterioration of the right kidney. While this opera¬ 
tion stopped the reflux up the right ureter, the function of the right kidney re- 
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mams poor, the uietei and the lenal pelvis lemam dilated and emptying fiom 
the light uietei is slow 

Case 3 S L , a yeai old boy, was bom with a meningomyelocele At the 
age of 13 months it was remov ed surgically m the State University of Iowa Hos¬ 
pitals He had lieuiological distuibance in his light foot and woie a brace Uro- 
logically, this patient had incontinence of iirme and repeated episodes of chills, 
fever, pyuria and left flank pain His lectal tone was zeio and his feces had to be 
manually extracted Cystograms revealed complete left leflux with liydiouietei, 
hydioneplnosis and calyectasis Excretoiy urograms showed an essentially noi- 
mal light uppei uimaiy tiact except foi a right le duphcated uietei On the left, 
no diodiast was seen untd 15 minutes aftei injection and it appeared in puddles 
outlining the calyces A left vesieoureteial plasty was done on August 24, 1951 
A checkup examination on November 26, 1951 (tluee months postoperativ ely) 
revealed that the boy had been improved clinically Since his opeiation he had 
had no moie chills or fever or abdominal pains His cystogiam levealed no re 
flux up eithei uretei Excietory uiogiaphy demonstiated good function bilatei- 
ally m 5 minutes with a definite improvement in the left kidney to a point wheie 
noimal calyceal cupping can be seen 

This child has been followed caiefully since opeiation Delayed cjstogiams 
have failed to leveal any lecurrence of the left leflu-x Repeated excretoiy uio 
giams have been noimal The chills and fevei and pain m the left flank hav o dis 
appealed and according to Ins fatliei, the only symptom lemnmmg is the unnaiy 
incontinence See figuie 2 

Case 3 M C , a 9 year old gnl, was born with a meningomyelocele She was 
first seen at the State University of Iowa Hospitals in 1948, at which time hei 
right kidney was nonfunctioning Seveie hydrouietei and hydronephiosis weie 
piesent and reflux occuired up the right uietei The left kidney had good func 
tion and appeared noimal by excietoiy urography The light kidney was re 
moved She has been followed caiefully since and has had left flank pain, es 
pecnlly when voiding She is incontinent of urine and has maiked pyuua with 
occasional chills and fevei In Novembei 1951, excretory urogiams levealed good 
function of the solitary left kidney with mild dilatation of the lenal pelv is Cysto 
giams levealed leflux up the stump of the right uretei and complete left leflux 
A plastic opeiation was done on the left ureterovesical junction on Nov embei 15, 
1951 Postopeiatively the patient did well and 2 weeks latei the reflux was no 
longer piesent Excietoiy uiography revealed excellent function in 5 minutes, 
but calyectasis and hydionephrosis were more marked than preoperatively 
Follow-up examinations failed to show any lecuiience of the reflux but ex 
cietoiy urography demonstrated a slow dilatation of the lemaimng kidney Two 
and a half years postopeiatively it was liccessaiy to do nephrostomy to pieseiv e 
this patient’s life See figure 3 

Case't K II, a 6 year old white girl, was a difficult foot presentation at birth 
and was dehveied by cesarian section Immediately after birth a defoimity of 
the left foot was noted and treatment begun in the oithopedic depaitment of 
State University of Iowa Hospitals Bowel and bladdei control never developed 
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Fig. 2. Case 2. A, preoperative excretory uiogram. No contrast medium seen on 5-minute 
film on left side. In 15 minutes dye appeared in puddles in region of left kidney, as is out¬ 
lined. B, preoperative cystogram. C, excietory urogram 3 months postoperatively. Function 
present in 5 minutes and calyceal cupping has returned. D, cystogiam made 3 months post- 
operatively. 

At the age of four, examination in another hospital revealed bilateral hydro¬ 
ureter, hydronephrosis and ureteral reflux. Through the patient’s life, episodes of 
chills and fever and bilateral flank pain have occurred on an average of once 
every two months. These have been controlled with Chloromycetin. 

Physical examination revealed atrophy of the left foot, no anal sphincter tone 
and constant dribbling of urine. Cystoseopieally, a saccule was demonstrated at 
each lateral boundary of the trigone and the respective intramural ureter passed 
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Flo 3 Case 3 1, pieoperatuc excretory urogram B, prcoperatne cjstogrmi &ho\ung 
reflux into stump of right ureter ind complete left reflux C, postoperative evereton uio 
grim shows mcreised dilatation of left Lidne\ Dikit it ion slow ij progressed md nephros 
tomv net ess ir\ i 1 ** >e in ! iter D, postoper itive cystognm 

along the floor of each saccule. Excietoiy urogiaphy showed good function bi¬ 
laterally w ith marked bilateral hydionephiosis and calyectasis Cystogi ams dem¬ 
onstrated sevete bilateral uieteial iefiu\ On August 30, 1051, a \esicouteteial 
plasty was done on the tight side 




Fig. 5. Case 4. Cystogram made at time desciibed in figuie 4, C 


A cystogram made 3 weeks postoperatively revealed reflux on the left, but 
none on the right. The excretory urogram was unchanged from the preoperative 
one. 

Followup examinations were so satisfactory that a vesicoureteral plasty was 
done on the left 1 year later. She continued to do well and her examination on 
March 4, 1954 (two and a half years postoperatively on the right and V/i years 
postoperatively on the left) revealed no reflux into either ureter. The excretory 
urograms were quite satisfactory and were improved over the preoperative ones. 
Clinically, the patient was enjoying the best health of her life, according to her 
mother. Her urine was free of infection. We were quite encouraged at this point. 
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Ilowevet, examination 0 months htei showed an mciease m dilatation of the 
uppei niniaiy tiact bilateiallj Exanimation in Febiuaiy 1955 showed the dilata 
tion to be piogressmg Vt no time has she shown any postoperative reflux See 
figuies 4 and 5 

Case 5 P P , a 3 yeai old gill, was admitted to the State University of Iowa 
Hospitals with a historj of lepeated episodes of chills, fever and pyuria since 
bath Physical examination, including neurological examination, was negative 
Excietoiy uiogiams demonstiated good function bilateially and complete re¬ 
duplication of both uppei urinary tracts No function could be seen in the upper 
segment of the left kidney Cystography levealed complete ureteral reflux into 
all foui uieteis and leml pelves The reflux was most marked m the upper seg 
ments On cystoscopic examination no uieteial orifices could be seen, but a large 
saccule was present at each lateral boundaiy of the tugone On November 1, 
1951, a vesicoureteral plasty was done on each ureterovesical junction 

When the bladder w as opened, tw o saccules large enough to adnut the distal 
phalanx of the little finger were found at each lateral boundary of the tugone 
The lower uietei on each side was found m the depth of each saccule The upper 
uieter bilaterally opened into the roof of its respective saccule On each side, the 
intramural uieteis weie dissected free of the bladder wall and a short segment 
of both ureteis drawn into the bladder The bladder wall was closed carefully 
undei these newly created intravesical uieteis 

Postoperativ ely, the patient did welt and when checked months later, 
there was no ureteral reflux by cystography The excietoiy urograms were 
impioved when compared with the preoptrative films Clinically, the patient 
has had no chills or fever since her operation 

She has been carefully checked since her opeiation and never has demonstrated 
leflux into any of her foui ureteis The pyelograms have improved progressively 
and except foi the uppei segment on her left (which has never shown function) 
the pyelograms are noimal Clinically, she has beeii greatly improved but does 
have occasional urinary tiact infection which requnes treatment Her last check¬ 
up examination was Maich 1955, three and one half yeais postoperatively See 
figuies 6 and 7 

Case 6 M M , a 3 yeai old girl, was admitted to the State University of Iowa 
Hospitals because of seveie attacks of chills and fever which had occuned on an 
average of every 2 weeks for the precedmg 6 months Associated marked pyuria 
and bilateral flank pam had been noted Physical examination was negative and 
theie was no neurologic lesion demonstrable Excietoiy urograms revealed ex¬ 
cellent function bilaterally, and mild bilateral calyectasis, hydroureter and 
complete le duplication of the left ureter and pelvis Cystograms revealed com¬ 
plete bilateial ureteral reflux On September 21, 1951, a light vesicoureteral 
plasty was peifoimed 

Ihis patient has been carefully followed for years The leflux has been 
effectiv ely stopped although a slight tendency to reflux still persists Her excre- 
toiy uiograms aie noimal and have shown a definite unpiovement over the pre 
opei itiv e ones Cluucalh , she is sj mptom free See figure 8 



Fig. 6. Case 5. .4, preoperative excretory urogram. B, preoperative cystogrum. Complete 
cystogram reveals reflux into all 4 ureters and renal segments. 



Fig. 7. Case 5. A, excretory urogram 314 months after bilateral plastic operation in which 
all ureteral segments were transplanted. B, cystogram made 3J4 months postoperatively. 
C excretory urogram made years postoperative!}'. D, cystogram 3J4 years postopera- 




Fig S Case 6 1, preoperative excretory urogram B, preoperative c\ stogram C, post- 
opciative e\cretoi 3 uiogiam. D } postoperative cjstogram Note that rcftu\ has stopped on 
both sides m spite of fact that opeiation i\as done onlj on right side Subsequent c\amma 
tions hive shown occasional leHuvbilaterally 



616 


HUTCH, BUNGE AND FLOCKS 



Fig 9 Case 7. A, preoperative e\cietory urogram Right kidney nonfunctiomng thiough 
out entne examination. B, pieopeiative cystogram. C, excietoiy urogiam 2 je.ua post 
opeiahvely. D, cystogram 2 years postoperative!} 7 










618 


HUTCH, BUNGE AND FLOCKS 


Case 7. D. K., a girl aged 2, began to have recurring episodes of chills and fever 
and pyuria at age of 5 months. Her physical examination was negative including 
the neurologic examination. In Februaiy 1952, when the patient was 1 year old, 
a cystogram revealed right ureteral reflux and a bladder neck resection was 
done. The patient did not do well and a second bladder neck resection was done. 
The patient continued to have pus in her urine and chills and fever when she was 
taken off gantrisin. Pain developed also in the right upper abdomen. Physical 
examination was essentially normal. Delayed cystograms revealed bilateral 
ureteral reflux. Intravenous pyelograms revealed a nonfunctioning right kidney 
and a dilated, tortuous left ureter. The urine was chemicalnegative and micro¬ 
scopical^ showed numerous pus cells. On February 5, 1953, a bilateral uretero¬ 
vesical plasty was done. The postoperative course was good. The pyuria and 
pain in the right flank disappeared and the episodes of chills and fever ceased. 
Several delayed cystograms done postoperatively have failed to reveal any 
recurrence of the reflux. The patient has also had several excretory urograms 
which revealed prompt bilateral function, a normal left kidney and marked 
improvement in the right kidney. See figure 9. 

Case S. A 19-year-old white man was seen on the urologic service at Park’s 
Air Force Base, California because of pyuria and pain in .the right flank. The 
pain had been preseut off and on for several years; no satisfactory diagnosis had 
been made. Excretory urograms revealed prompt bilateral function, both kid¬ 
neys appearing essentially normal except for some dilatation in the lower portion 
of the right ureter. A cystogram revealed right vesicoureteral reflux and a large 
saccule or diverticulum on the right side of the bladder wall at the point where 
the ureter entered the bladder. Cystoseopic examination revealed that the right 
ureteral orifice was situated in the depth of a large diverticulum. In September 
1954 a right vesicoureteral plasty was done. 

The postoperative course was good. Following the operation the pain in the 
right flank has completely disappeared and the urine has remained consistently 
free of pus. Excretory urograms are essentially normal and the dilatation present 
in the lower portion of the right ureter has disappeared. Delayed cystograms fail 
to reveal any evidence of reflux. See figure 10. 

DISCUSSION 

It is our belief that the ability of the normal urinary tract to resist vesico¬ 
ureteral reflux rests in the ureterovesical junction and is a co-ordinated and co¬ 
operative effort of the intravesical ureter and the muscles of the bladder wall 
through which it passes. Two distinct types of action occur at the ureterovesical 
junction which are designed to prevent the regurgitation of bladder contents 
up the ureter. The first of these is a primary function of the bladder muscle which 
lies underneath and supports the intravesical ureter. As the bladder fills and the 
intravesical pressure increases these muscles stretch and carry the intravesical 
ureter into a more oblique position as it passes through the bladder wall. The 
roof of the intravesical ureter is then compressed against its floor between the 
pressure of the bladder contents and the firm bladder muscles behind it. Thus 
the relationship between the bladder wall and the intravesical ureter is constantly 
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changing as the bladdei fills and empties While this activity is basically a func¬ 
tion of the detrusoi fibeis underneath the uietei it is dependent upon the collapsi- 
bility of the mtiavesical uietei foi its success in the prevention of iefln\ 

The second of these activities of the ureterovesical junction designed to pie- 
vent iefiu\ is a prnnaiy function of the intravesical uietei Immediately follow¬ 
ing the spurt of uime through the uieteiai orifice the mtiavesical meter and the 
lateial border of the tngone are pulled sharply upward cairying the uieteial 
orifice with it This must be the lesult of contraction of the longitudinal fibeis of 
the intravesical uietei The lumen of the mtiavesical uietei is activ elj' occluded 
by the contiaction of its walls Also it is possible that this activ lty bends oi ungu¬ 
lates the mtrav esieil uieter ovei the edge of the bladder muscles upon which it 
lies This defense against ieflu\ is a valuable one as it occuis at a time when the 
uretei is v eiy vulneiable to ieflu\, via , immediately aftei the uretei has emptied 
its contents into the bladder 

For the sake of completeness a thud possible defense against iefiu\ must be 
discussed This is theoietical and based on the assumption that Wesson and 
Young and Wesson 5 are collect vv hen they suggest that contraction of the tngone 
helps to open the internal umiary sphmctei duiing micturitions When one con¬ 
sider that the fibeis of the tngone sweep ovei the postenoi lip of the bladdei 
neck to insert around the vermnontanum it becomes appaient that the tngone is 
admnably placed anatomically to do just that Dunng voiding the mtiavesical 
pressuie uses lapidly to as high as 150 ci of watei 'The susceptibility to leflux 
is gieat at this time Hovvevei, if the tngone is contracting at this moment the 
uieteis would be pulled downwaid since they are continuous with the lateial 
bordeis of the tngone and the length of the intravesical segment of the uieteis 
would be mcieased Th at such an mciease in the length of the mti ivesical seg 7 
ment of the metei cou lcfse ive asa defense agamsfieflux’is’suppoited by Giubei 5 
HcTfound that in species which aie veiy susceptible to leflux (labbits, cats and 
dogs) the tngone was poorly developed and the mtravesiral uietei was shoit, 
wheie as in humans aud othei species wheie leflux is laie, the tngone is well 
developed and the mtiavesical uretei is long 

Based on the foiegomg ideas we have tome to think of oui defenses against 
leflux as a dynamic relationship between the bladdei wall on one hind and the 


mtiavesical uieter and trigone on the other hand It is a constantly changing 
fluid type of lelationship which automatically adjusts to meet vulying conditions 
within the bladdei and uretei Any disease which destroys this lehtionship oi 
alteis the adaptability of one oi both ot the structuies involved may lesult m 
vesicouieteial leflux Diseases which cause bladder tiabeculation aie frequently 
complicated by leflux Ihese would include spastic neuiogemc bhddeis second- 
aiy to cord mjuiy oi disease and diseases which cause unnaiy distinction at oi 
below the bladdei neck Heie the changes at the uieterovesical junction can be 
clearly visualized cystoscopically oi by cystogiam In ceitam othei conditions 


Wesson, X[ B Vnatomical, cmbrvologic il md phj biologic il -UuditV/on trigone uid 
of neck of bladder J Urol , 4 279-307, 1920 • 

v/* Young, H H nul Wesson, M B Anatomy and suiter} of tngone Aich b urg . 3 1 37 
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in which the bladder wall becomes very thiu there is insufficient muscle behind 
the ureter to support it in an intravesical position. This is probably the explana¬ 
tion of the reflux in the meningomyelocele cases. In certain other eases the ex¬ 
planation for the reflux must lie in the faulty development of the ureteral bud. 
It is noted that three of our cases had complete ureteral reduplication, one bi¬ 
lateral. 

No discussion of reflux is complete without some mention of the part it plays 
in the dilatation of the upper urinary tract. It is recognized that reflux is often 
present in cases which have functional obstruction at the ureterovesical junc¬ 
tion. The additional work load placed on the ureter by the reflux could account 
for the dilatation of the ureter but often the dilated ureter exists alone and no 
reflux can be demonstrated to account for it. In addition to preventing reflux 
the intravesical ureter must also allow ureteral urine to pass through it unob¬ 
structed. Perhaps these changes discussed above which destroy the capacity of 
the ureterovesical junction to resist reflux also cause it to fail in this second 
function and may result in a functional obstruction as well as in reflux. There is 
some clinical evidence to support this idea. 5 The relationship between vesico¬ 
ureteral reflux and nonobstructive dilatation of the upper urinary tract is a close 
one and it may be that the ureterovesical junction is the key to both problems. 

SUMMARY AND CONCLUSION 

After observing the clinical and radiological course of these patients for almost 
four years we feel justified in making some conclusions. First, the operation 
effectively stops reflux. All patients included in this study had persistent, severe 
reflux preoperatively. Postoperatively, they were subjected to the most rigid 
testing we could devise, namely, the delayed cystogram consisting of 3 to 4 films 
over a period of one to two hours. Most of these patients have had two to three 
such examinations each year since their surgery. In spite of this only two of the 
fourteen ureters involved have shown any tendency to reflux. 

Clinically, the improvement has been equally gratifying. Without exception 
each patient has either been cured of symptoms or has experienced a reduction 
in the frequency or severity of symptoms. 

Of maximal importance in the evaluation of any procedure designed to cor¬ 
rect reflux is its effect upon the upper urinary tract as judged pyelographically. 
In five of the eight cases the pyelogram has been improved and is today normal 
or nearly normal. In two cases pyelographic improvement was noted for two and 
a half 3 r ears postoperatively but further dilatation has been occurring in the last 
year and a half. One kidney was damaged by the operative procedure and re¬ 
quired nephrostomy drainage two and one half years postoperatively. All of the 
poor results were in the meningomyelocele group. 

Our overall experience with this procedure has been quite gratifying and we 
believe it will earn a place in the treatment of reflux. 

2100 Monument Blvd., Pleasant Hill, Calif. ( J.A.H .) 

5 Hutch, J. A.: Nonobstructive dilatation of upper urinary tract. J. Urol., 
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URETERECTOMY SUBSEQUENT '10 TOTAL CYSTECTOMY 
FOR PAPILLARY" CARCINOMA Or THE BLADDER 
CASE REPORTS 

SYDMA' S BAIItD, LLSLIE BUSH and UlTHUR G UVLN GSTOAL 

rrom the Department of Urologi/, Parkland Memorial Hospital and 1 he Southneslcrn Medical 
School of l he Unnerslly of Pexas , Dallas 

It lias been consideied good uiologic piactiLe for many yeais to lemove the 
uretei as well as the kidney w hen papillary eai emoma of the 1 enal peh is is found 
This of course is done m an attempt to piet ent seeding of the neoplasm doiv n the 
uretei The mucosa of the bladdei and proximal urethra is sinnlai ill all lespects 
to that of the renal pelvis and uietei, and is exposed to the same carcinogenic 
substances Papillary tumors arising anywheie m this urothehum aie identical 
histologically and aie notouous seedeis It seems logical to us, theiefoie, to 
considei the urethra as bearing the same lelation to the bladder as the uieter 
does to the kidney, in so far as papillary tnmois aie concerned Following this 
line of thought, one would expect to find the uietlua involved in an appreciable 
percentage of papillaiy bladdei neoplasms, just as the uietei and bladdei itself 
are often inoculated by seeding fiom a sinnlai tumoi of the lenal pelvis A 
survey of the hteratuie at the present time, howevei, does not bear out this 
conclusion Kiefer does warn that there seems to be an mciease in the tendency 
for seeding to occui m the urethra following tiansurethial tieatment of bladder 
tumors, and Campbell states that removal of the bladdei and uietlua may be 
required when theie is widespread involvement of the bladder and urethra 
with papillaiy growths But while many reports in the literature testify to the 
delayed appearance of papillary cancel in the bladdei following neplnectomy 
and ureterectomy f 01 lenal neoplasm, there weie no cases found m which similar 
tumors weie leported as appearing in the uiethra m the xveeks oi months fol 
lowing cystectomy foi bladdei caicinoma 

It has been oui misfortune to observe this complication on two occasions 
We wish to repoit these 2 cases and to offei our thoughts and suggestions as to 
the prevention of this serious sequela m the future 

CASE ItE POUTS 

Case 1 L L , a xvhite man, 59 years old when first seen by us m Octobei 1952, 
had undeigone cystoscopy in Februaiy 1952 because of uimary letention Mul¬ 
tiple papillary tumors of low grade malignancy were found in the bladdei dome 
and subtotal cystectomy had been performed Rapid recuirences weie noted m 
spite of repeated transurethral figurations, and were not even slowed down 
by the instillation of podophyllin on one occasion 

Our examination in October 1952 found him to be in good geneial and uro¬ 
logical condition except foi his bladder Cystoscopic study showed this to be the 
site of many papillaiy growths, located in the dome, on the right lateral wall 
Accepted for publication June 14, 1955 
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Fig. 1. Case 1. Urethra showing implants along its entire length 


and at the bladder neck on the patient's left. No implants were evident on 
careful inspection of the prostatic and penile urethra. 

Total cystectomy therefore seemed to offer this man his best chance of cure. 
Accordingly, on November 7, 1952 the bladder, prostate, and seminal vesicles 
were removed en masse and the ureters were transplanted into the sigmoid. Path¬ 
ological study showed the bladder mucosa to be studded with small papillary 
areas of transitional cell carcinoma. These were mostly in situ changes with only 
a rare extension into the submucosa. At the left of the bladder neck, however, 
there was a larger mass of the same tumor structure which infiltrated the sub¬ 
mucosa and muscularis of the bladder wall and also the prostatic tissue for a 
short distance. 

The patient felt well during the months following his operation, but from 
time to time, he noticed that there was a little bloody discharge from his penis. 
Urethroscopic examination in September 1953 revealed the presence of many 
small papillary tumors. A biopsy was taken (reported as the same papillary trans¬ 
itional-cell carcinoma of low grade malignancy) and the whole mucosal lining 
was coagulated. At urethroscopy in March 1954 several areas of recurrent tumor 
were found and thoroughly fulgurated, Urethreetomy was advised, but the pa¬ 
tient would not consent to it. When tumors were again found in July 1954, 
however, permission was given and the operation was performed (fig. 1). 

Pathological study showed that many small masses of papillary transitional 
cell carcinoma (of medium grade malignancy) were scattered throughout the 
urethra. These changes were limited to the mucosa except in one area where 
infiltration of the muscular coat had occurred. 

This patient lives in New Mexico and has not been seen recently. Pie wrote 
in December 1954 that he had a swelling or growth in his left groin. In all proba¬ 
bility, this is metastatic carcinoma. 

Case 2. E. S., a white 68-year-old man, was admitted to Parkland Memorial 
Hospital on June 16, 1954 with a history of frequent, burning urination accom¬ 
panied by constant hematuria for the past 4J4 years. Cystoscopy showed the 
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bladder to be diffusely involved with multiple, beefy, papillary tumors inter¬ 
spaced with areas of hemorrhage. 

On June 28, 1954, the ureters were transplanted to the sigmoid and 3 weeks 
later, total cystectomy was done. Pathological study showed that many areas 
of papillary carcinoma were present with some invasion of the bladder muscu¬ 
lature. 

On November 3, 1954 (three and one-half months later) the patient was re¬ 
admitted because of pain in the left hip. In the course of his examination, a little 
bloody discharge was noted at the urethral meatus and panendoscopy revealed 
that several small, papillary tumors were present in the bulbous urethra. These 
were biopsied and found to be identical in structure with the previously re¬ 
moved bladder carcinoma. Since x-ray examination showed no definite pathologi¬ 
cal process in the hip, attention was centered on the urethra and it was removed 
on November 24, 1954 (fig. 2). No invasion by the papillary lesions was found 
on pathological study. 

In the following weeks, the patient complained of increasing pain in the left 
hip and on December 29, 1954, the left iliac crest was exposed surgically and was 
shown to be the seat of a large metastatic tumor of the same papillary type 
previously demonstrated in the bladder and urethra. X-ray therapy was ad¬ 
ministered over the crest and temporary improvement permitted the patient 
to be discharged on January 12, 1955. 

We believe that each of these patients would have been spared much discom¬ 
fort, mental anguish and expense if the urethra had been removed at the time 
of cystectomy. In addition, the chances of cure probably would have been 
increased. 


DESCRIPTION OF OPERATION 

In the preceding case ieports urethrectomy was pei formed in the following 
manner: A median ventral incision was made in the skin of the penis extending 
from the external urinary meatus to the proximal extent of the bulbous urethra, 
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Fig. 3 


bivalving the scrotum and exposing the entire corpus spongiosum. This corpus 
was then carefully dissected free from the corpora cavernosa beginning in the 
midportion (fig. 3, A) and extending in each direction until it was attached 
only at the external urinary meatus and at the urogenital diaphragm. The corpus 
spongiosum was then clamped and cut just proximal to the fossa navicularis 
leaving the glans intact (fig. 3, B). The bulbous urethra and the lemainder of the 
membranous urethra were then dissected free at the site of the urogenital dia¬ 
phragm (the prostatic urethra and a portion of the membranous urethra having 
been removed at the time of the previous cystectomy) (fig. 3, C). A meatotomy 
was done laying open the fossa navicularis for complete inspection. The corpora 
cavernosa weie approximated with 000 chromic interrupted sutures placed in 
Buck's fascia, and the two halves of the divided scrotum were approximated 
with mteirupted sutures of the same material. A Penrose drain was left in the 
depth of the wound exiting at the penoscrotal junction. The skin was approxi¬ 
mated with a subcuticular suture of fine plain catgut (fig. 3, D). 

DISCUSSION 

We have stated in our preliminary remarks that we believe that the urethra 
and bladder bear the same relationship to each other as the meter and kidney 
pelvis insofar as papillary tumors are concerned. We suggest that the absence of 
reports of the appeal ance of uiethral implants weeks or months after cystectomy 
for bladder tumor may be explained on the basis that early followup urethro- 
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scopic studies u ere not done All repoi ts coveung series of total cystectomies foi 
bladdei tumoi show a large percentage of metastatic recurrences It is easy to 
postulate that perhaps the metastatic giovvths from papillary tumors had their 
origin m implants in the methia which was left m situ It is possible that early 
urethioseopie followup might have revealed the presence of these lesions before 
mote distant oveishadowmg metastases occuued 
It is not within the scope of this paper to attempt to point out the indications 
foi total cystectomy, but w e believe that w hen this procedure is done m an effort 
to eradicate papillary carcinoma of the bladdei, urethicctomy should also be 
consideied it one is to avoid an occasional unfoitunate occurrence such as we 
have lepoited Houevei, if the urethra is left m situ, neoplastic seeding of its 
mucosa, might be detected m its incipient stage by eatly and frequent uiethros- 
eopy If such metastases do octui, urethicctomy without further delay might 
still be in time to effect a tuie After the bladder and piostate are gone, the 
uiethia serves no function whatsoever, and with its removal the patient loses a 
liability and not an asset 

SUMMARY VND CONCLUSIONS 

Two cases aie lepoited in which implants appeared in the urethra months 
aftei cystectomy was done m an effort to cure papillary carcinoma of the bladder 
The suggestion is made that this may occur moie frequently than one would 
expect fiom the lack of sunilai leports m the hteiatuie 
It is also suggested that these implants might be the ongin of distant over¬ 
shadowing metastases 

If cystectomy is decided upon, it is believed that a bettei chance foi cure 
might be obtained if the uiethia were removed along with the bladdei 
If urethiectomy is not done, early and frequent uiethroscopic examination 
is advocated 

Thus, incipient implants may be discoveied and adequate measuies taken 
We piopose that such “adequate measures” should include at least a con¬ 
sideration of secondary methrectomy 

Opeiativ e steps for such a proceduie in the male aie given This might be an 
independent operation (as m om cases) or it could be combined with a perineal 
fieemg up of the prostate and seminal vesicles at the beginning of total cystec¬ 
tomy In the female, it is, of course, a v eiy simple matter to remove the methra 
along with the bladder 
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Carcinoma of the penis occurring in a Jew ritually circumcised during infancy 
is a rare event. In 1953 Marshall* found in the literature 2 reports of penile 
carcinoma in circumcised Jews and presented one additional case. The case 
described below is a fourth. 


CASE REPORT 

J. F. (N.Y.H. No. 701 5G2) was a 49-year-old Hebrew who had undergone ritual 
circumcision in Europe. He complained of a painless sore which had begun 3 
years previously as a red pimple on the left side of his penis. This lesion grew 
very slowly and produced a grey scale which would accumulate on its surface 
only to be lost during intercourse. Following these abrasive episodes a few drops 
of blood would appear and then cease. The patient denied any history of venereal 
disease or trauma. He had not married until he was 40 years of age which is of 
interest inasmuch as Marshall’s patient was a 73-year-old bachelor. The patient 
had no genitourinary complaints and his general condition was otherwise excel¬ 
lent. 

The lesion was found 1 cm. below the coronal sulcus in the region previously 
occupied by the base of the prepuce. It was ovoid in shape, 5 mm. in its greatest 
length and 3 mm. to 4 mm. wide. The surface was hard, without discharge and 
covered with a grey heaped-up scale. The entire lesion was freely movable and 
unattached to the underlying fascia. Squeezing the lesion did not produce pain. 
There were no enlarged inguinal nodes. 

The entire lesion was excised elliptically with a good margin. Microscopically 
the stratified squamous epithelium was thickened and the normal cell layers 
lost. The cells were disorganized and pleomorphic with numerous mitoses. There 
were also many vacuolated “target cells” with centrally placed nuclei. Although, 
as just described, much of this lesion appeared to be a carcinoma in situ (fig. 
1) there were regions consisting of definitely invasive epidermoid carcinoma in 
which keratinizing islands of tumor cells lay in the corium beneath the more 
normal epithelium (fig. 2). 

COMMENT 

It is difficult to prove beyond question that this individual was circumcised 
as an infant. We have, however, not only his word but that of his family, one 
member of which is a ph 3 r sician with whom we are associated. There is no patent 
reason for doubting the veracity of the statements made by either the patient 
or his family. 

Accepted for publication April 16, 1955. 
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Fig. 1 . Area of carcinoma in situ, in which normal stratification of epithelial cells has 
largely disappeared and in which there are many mitotic figures and many hyperchromatic 
abnormal nuclei. Some of latter, typically, are situated in vacuoles. 



margin of carcinoma in situ. 

CONCLUSION 

An epideimoid carcinoma of the penis developed in a Jewish, man who had 
been rituahstieally and adequately circumcised during infancy. This is the fourth 
case to be leported. 
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BILATERAL INTERSTITIAL CELL TUMOR OF THE TESTICLE- 
REPORT OF ONE CASE OBSERVED FOURTEEN YEARS 
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Miami, Fla. 

Bilateral interstitial cell tumors of the testicle are very rare. The world 
literature to date reports only three cases: Kaufmann, 1 Garvey and Daniel, 2 
Flynn and Serverance. 3 In this paper we wish to present the fourth. The case 
herein reported has been previously mentioned (including photograph) in a 
review by Melicow, Robinson, Ivers, and Rainsford. 4 However, at the time of 
their report full clinical development of the case had not transpired. The case 
being presented in this paper has been followed approximately fourteen years; 
and here its clinical and histological manifestation in this period of time shall be 
described as it developed. 


CASE REPORT 

W. G. was first seen in October 29,1940 in Jackson Memorial Hospital, Miami, 
Florida because of an acute onset of chills and fever. Past history at the time 
of this admission revealed the following developments. He was born on February 
10, 1934, the fourth child of a normal full term delivery who was breast fed and 
at birth weighed 8 pounds. His growth and development were normal until the 
age of three at which time his mother noted abnormal growth of genitalia, pubic 
hair, and accentuation of male characteristics. Voice changed at age of five. At 
age of six he had mentality of the second grade with low average marks. He was 
always active, strong, and alert as a youth. Physical examination on the first 
hospital admission revealed a stature of a thirteen or fourteen-year-old boy 
whose facial characteristics were those of an adolescent male. The voice sounded 
like an adult’s. The genitalia were the size of an adult with pubic hair. Treat¬ 
ment on the first admission was for tularemia with symptoms subsiding and 
patient was discharged on November 4, 1940. On September 22, 1943, he was 
seen by the late Dr. John E. Hall of Miami because of an enlarged left testicle 
that felt heavy and was painful on manipulation. Physical examination revealed 
a stature of a youth of eighteen or nineteen years of age. The chest, abdomen, 
and foreparts of the thighs were covered by dark hair. The left testicle was 
enlarged ten times the normal size, felt heavy and did not transilluminate. The 
cord could not be isolated by pressure. Tumor mass filled the whole left side of 
the scrotum causing the skin to be tense and glisten but not adherent. The right 
testicle was markedly enlarged for his age though not as large as the left. X-rays 
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of the skeletal system levealed the development of an aveiage individual of 18 
yeais of age The epiphyseal lines of the hand and feet weie already closed, those 
of the wnst, shouldei, and knees weie just baiely discernible All of the bones 
weie heavily calcified and of stiong, well-built chaiacter The sella tuicica was 
on the small side of noimal and showed no erosion oi othei abnounat signs No 
intiaciamal cileification was observed Laboiatory lesults showed a hemo¬ 
globin of 91 pei cent, white blood cell count of 8,500, the nonpiotem nitrogen 
was 31 1 mg pel cent, platelets weie 292,500, and the basal metabolic rate was 
plus 17 On September 25, 1943 a left oichiectomy was peifoimed by Di Hall 
at Rneiside Hospital, Miami, Floiida At operation the tumoi was found to 
involve the entile testicle including the globus majoi and minor 

Pathology report Giossly the left testicle weighed about 130 gnr The 
tunica albuginea was piesent thioughout Theie was bulging ui some aieas, no 
tumoi infiltration oi peifoiation was noted Cross section levealed a umfoinr, 
gieyrsh-brown tissue giving the aspect of smoked fish meat with islands which 
weie daiker than the blown gieyish matter The epididymis gave the sune 
pictuie 

Micioscopic and histological appearance revealed the capsule was intact The 
testicular pattern was leplaced by a tumoi consisting of megular shaped cells 
with smaller and larger nuclei and a fine chiomutm netwoik The cytoplasm 
did not accept eosin leadily, most piobably due to an accumulation of lipoid 
substances and fine pigment dust No crystals weie present These cells weie 
arranged m groups separated fiom each other by stiands of connective tissue 
Sometimes one has the impiession as though the tumoi tissue ofieis cellular 
auangements usually seen in liver or adrenals No testiculai tubules were 
present Diagnosis Interstitial eel! tumor (diffuse type) See figure 1 

Postoperative course was uneventful Following the opeiation no legression 
of precocious development was noted and eNammation of the light testicle made 
it suspicious that the latter was involved by a tumor of peihaps a similar type 
Permission was asked foi biopsy, but the request was denied Fionr this tune 
the patient lived a noimal life and enjoyed good health until 1951 when an eye 
infection developed and he appeared to be losing complete vision of the left 
eye He w as admitted foi treatment on Septembei 17,1951 to Jackson Memoual 
Hospital Physical examination revealed blood piessure 130/85 m a well de¬ 
veloped male of shoit and stocky build The right testicle was thiee times the 
normal size, haid and nodular Ejaculate specimen levealed no speim Lrbora- 
toiy piocedures peiformed at tins time revealed a hemoglobin of 92 per cent, 
the white blood count was 10,060, the nonpiotem mtiogen was 37 nig pei cent, 
the phosphoius was 3 8 mg pei cent The urine showed a few white blood cells 
The urine culture pioduced E cob and A aerogenes Basal metabolic late was 
plus 36 and 41 Kahn was negative Excretory uiogiaphy was normal Friedman 
test was negative The excretion of 17-ketosteroids was 81 mg/24 his Duung 
this hospitalization, permission was obtained for biopsy which was perfonned 
on September 19, 1951 

Pathology lepoit Microscopic examination of tissue levealed a tumoi com- 
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Bilateral interstitial cell tumors of the testicle are very rare. The world 
literature to date reports only three cases: Kaufmann, 1 Garvey and Daniel, 2 
Flynn and Serverance. 3 In this paper we wish to present the fourth. The case 
herein reported has been previously mentioned (including photograph) in a 
review by Melicow, Robinson, Ivers, and Rainsford. 1 However, at the time of 
their report full clinical development of the case had not transpired. The case 
being presented in this paper has been followed approximately fourteen years; 
arid here its clinical and histological manifestation in this period of time shall be 
described as it developed. 


CASE KEPOItT 

W. G. was first seen in October 29,1940 in Jackson Memorial Hospital, Miami, 
Florida because of an acute onset of chills and fever. Past history at the time 
of this admission revealed the following developments. He was born on February 
10, 1934, the fourth child of a normal full term delivery who was breast fed and 
at birth weighed 8 pounds. His growth and development were normal until the 
age of three at which time his mother noted abnormal growth of genitalia, pubic 
hair, and accentuation of male characteristics. Voice changed at age of five. At 
age of six he had mentality of the second grade with low average marks. He was 
always active, strong, and alert as a youth. Physical examination on the first 
hospital admission revealed a stature of a thirteen or fourteen-year-old boy 
whose facial characteristics were those of an adolescent male. The voice sounded 
like an adult’s. The genitalia were the size of an adult with pubic hair. Treat¬ 
ment on the first admission was for tularemia with symptoms subsiding and 
patient was discharged on November 4, 1940. On September 22, 1943, he was 
seen by the late Dr. John E. Hall of Miami because of an enlarged left testicle 
that felt heavy and was painful on manipulation. Physical examination revealed 
a stature of a youth of eighteen or nineteen years of age. The chest, abdomen, 
and foreparts of the thighs were covered by dark hair. The left testicle was 
enlarged ten times the normal size, felt heavy and did not transilluminate. The 
cord could not be isolated by pressure. Tumor mass filled the whole left side of 
the scrotum causing the skin to be tense and glisten but not adherent. The right 
testicle was markedly enlarged for his age though not as large as the left. X-rays 
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of the skeletal system levealed the development of an aveiage mdindual of IS 
yeais of age The epiphyseal lines of the hand and feet weie already closed, those 
of the wrist, sliouldei, and knees weie just baiely discernible All of the bones 
were heavily calcified and of stiong, well-built character The sella tuicica was 
on the small side of normal and showed no erosion 01 otliei abnormal signs No 
intiaciamal calcification was observed. Laboiatoiy lesults showed a hemo¬ 
globin of 91 pel cent, white blood cell count of S,500, the nonpiotein nitrogen 
was 31 1 mg pei cent, platelets weie 292,500, and the basal metabolic late was 
plus 17 On Septembei 25, 1943 a left orchiectomy was peiformed by Di Ilall 
at Riveiside Hospital, Miami, Flonda At operation the tumor was found to 
involve the entue testicle including the globus major and minor 

Pathology report Giossly the left testicle weighed about 130 gm The 
tunica albuginea was piesent throughout Theie was bulging m some aieas, no 
tumor mfiltiatron oi peifoiation was noted Cross section revealed a umfoim, 
greyish-brown tissue giving the aspect of smoked fish meat with islands which 
W’ere daikei than the blown gieyish mattei The epididymis ga\e the same 
picture 

Micioscopic and histological appeaiance revealed the capsule was intact The 
testiculai pattern was replaced by a tumoi consisting of niegular shaped cells 
with smallei and laigcr nuclei and a fine chiomntm netwoik The cytoplasm 
did not accept cosm readily, most piobably due to an accumulation of lipoid 
substances and fine pigment dust No ciystals were piesent These cells weie 
arranged in groups separated from each other by stiands of connective tissue. 
Sometimes one has the impression as though the tumor tissue offeis cellular 
aiiangements usually seen m liver oi adienals No testiculai tubules were 
present Diagnosis Inteistitial cell tumoi (diffuse type) See figuie 1 

Postopeiatixe couise was uneventful Following the opeiation no regression 
of precocious development was noted and examination of the light testicle made 
it suspicious that the lattei was involved by a tumoi of perhaps a sinnlai type 
Pei mission was asked foi biopsy, but the request was denied Fiom this time 
the patient lived a noimal life and enjoyed good health until 1951 when an eye 
infection developed and he appeared to be losing complete vision of the left 
eye He was admitted foi treatment on September 17, 1951 to Jackson Memonal 
Hospital Physical examination revealed blood piessme 130/85 in a well de¬ 
veloped male of short and stocky build The light testicle was thiee times the 
noimal size, hard and nodulai Ejaculate specimen revealed no speim Liboia- 
tory procedures peiformed at this time revealed a hemoglobin of 92 pei cent; 
the white blood count was 10,GG0, the nonpiotein mtiogen was 37 mg pei cent, 
the phosphoius was 3 8 mg per cent The mine showed a few white blood cells 
The urine cultuie produced E coh and A aerogenes Basal metabolic rate was 
plus 3b and 41 Kahn was negative Excretory urogiaphy was noimal Fiiedman 
test was negative The excietion of 17-ketosteroids was 81 mg /24 lux, Duimg 
this hospitalization, peimission was obtained for biopsy which was peifoimed 
on September 19, 1951 

Pathology repoit Microscopic examination of tissue lexealed a tumoi com- 
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Fig. 1 . Left testicle removed, 1943. Diffuse type interstitial cell tumor showing delicate 
frame work and no evidence of tubule.-) present. 


posed of closely packed cells. The vessels were not invaded but no testicular 
tissue was present. The single cells showed ovoid or polyhedral outlines, granular 
cytoplasm, and 1-2 eccentrically located nuclei. No mitoses were noted. The 
tumor was benign. Diagnosis: Typical interstitial cell tumor. 

After discharge from the hospital the patient lived a normal life for about 
one and one-half years; then he began to complain of severe pain in the remaining 
testicle. With this presenting symptom and a fear of the tumor becoming 
malignant, the patient asked for the remaining testicle to be removed. During 
this period he had normal sexual desires, nocturnal emissions and practiced 
masturbation. No heterosexual experiences were practiced. Before surgery was 
performed a 17-ketosteroid determination was made; total 91 mg./24 hrs., alpha 
36 mg. and beta 55 mg. On January 21, 1953 right orchiectomy was performed. 

Pathology report (figs. 2, 3, 4): The gross specimen consisted of a right testicle 
which was markedly enlarged and much heavier than normal. It weighed about 
160 gm. but retained a normal shape, measuring about 8 by 4 cm. in its largest 
diameters. The surface was smooth and glistened. No infiltration was noted 
and the vessels in the tunica were distended and slightly protruded. The capsule 
was pinkish-grey. A large part of the cord was present. The removed organ 
offered a peculiar consistency; it felt nodular, the nodules were rather firm in 
some areas, softer in others and it could already be felt that they were lodged 
into a rather firm rubbery mass. The latter was much less extensive in amount 
than the nodules. The cut surface showed the testicle occupied by brownish- 
black (chocolate brown) nodules that measured from one to two centimeters in 
diameter. Even within these nodules, however, there were areas of bright 
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Fig. 2. Gross specimen of right testicle. Nodular type of interstitial cell tumor 



Fig. 3. A, right tebticle. Tjpical interstitial cell tumor, nodular type. B, higher 
magnification. 

brownish connective tissue. Between the nodules a gieyish-white tissue was 
present which con esponded to the firmer part of the tumor described pieviously. 
Grossly, the capsule did not seem to be invaded. 

Numbers of special stains were made, such as hematoxylin-eosm, trichrome, 
iron-hematoxylin and fat stains. The following description gives the picture 
drawn fiom all these different stains. Microscopic: The tumor consisted of closely 
packed, polyhedral cells with a central or eccentric small nucleus. There was no 
evidence of pleomorphism or polychromasia. The cellular cytoplasm, which 
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Fig. 4. Right testicle. Tubules atrophic with edema and fibrosis in internodular spaces 

was very plentiful, was sometimes granular, sometimes homogeneous; no 
evidence of crystals was present. However, between the tumor nodules, there 
were strands of connective tissue and blood vessels, all of which were very well 
preserved. From time to time, one saw a giant cell of the foreign body type but 
no inflammatory reactions were seen. The cytoplasm of these giant cells was a 
dirty pink color, most probably due to the accumulation of lipoid substances 
and a fine pigment was also noticed. The pattern of the tumor resembled adrenal 
tissue. Sections that were taken from the connective tissue area between the 
large areas showed two different features. First of all, islands of typical interstitial 
cells which did not show the same pattern as the tumor but only a similarity 
inasmuch as the cells were much smaller and the islands were microscopic in 
size. Secondly, the connective tissue was occupied by blood vessels and by 
atrophic tubuleswhich could be identified as such only the presence of a thickened, 
hyalinized basal membrane. In some instances, there was also an inflammatory 
reaction surrounding these tubules. This reaction consisted of only lympho¬ 
cytes, plasma cells and large mononuclears. It was very possible that the small 
islands of interstitial cells described were the starting points of larger tumor 
plaques. The cord did not show any pathological process. There were no signs of 
malignancy. Diagnosis: Interstitial cell tumor, nodular type. 

Postoperative course was uneventful. Since the operation patient noticed no 
change in libido, and there was growth of beard for six months. After this he 
observed a decrease in the number of times he needed to shave. The voice became 
lighter; there were no nocturnal emissions. The latter condition lasted approxi¬ 
mately six months, after which there was a return of all normal activities. Since 
operation two 17-ketosteroid determinations were made: December 17, 1953, 
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total 3 9 mg —alpha 3 9 mg ami beta 0 mg , May 20, 1954, total 2 1 mg —alpha 
2 1 mg and beta 0 mg 

xVt the present patient is living a normal life on testosteione His hail lines, 
muscles, and voice aie those of his age Examination of the piostate by l octal 
palpation revealed a normal piostate foi this age 

DISCUSSION' 

Inteistitial cell tumois of the testes are geneially used s\nouymously with 
Leydig cell tumors, gynandioblastomas, and liiteistitiomas 11ns tumor exists 
in the form of diffuse sheets, cords, masses, oi nests of cells with occasionally 
an alveolar arrangement In previous aiticles theie has been much contioversy 
wliethei some of the cases were tiue inteistitial cell tumois oi hypeiplasia of 
inteistitial cells Waiien and Olshausen 0 give a good comparison between the 
two “In hyperplasia there is an increase of inteistitial cells between the tubules 
beyond the limits of growth Wheieas, m tumois there is a disciete nodule ot 
group of interstitial cells locally replacing oi displacing the senumfeious tubules ” 
Attention is called in our case to the fact that the left testicle showed an ho¬ 
mogeneous textuie while the right testicle presented a chaiacteustic nodulai 
type So far this combination, to out knowledge, has not been mentioned m the 
hteratuie 

The etiologic factois concerned in the development of inteistitial cell tumors 
of the testes are not known Ilowevei, experimental production of this tumoi 
has been performed by a few authors Bonsei and Robson, 1940 6 repoited on 
production of this tumor of the testes m strong A strain mice lesultmg from 
weekly subcutaneous injections of tnphenylethylene in sesame oil Hookei and 
Pfeiffer, 1942 7 reported production of mteistitial cell tumors in mice by injection 
of estradiol benzoate and stilbestrol Gardnei and Boddait 8 dev eloped interstitial 
cell tumors m hybrid C C mice, by weekly subcutaneous injections of 50 to 
100 nucrogiams of tri-p anisyl chloroethylene (TACE) It appeals that with 
excessive amounts of estrogens in eeitam mice this tumoi can be produced 
Interstitial cell tumors occasionally occur spontaneously in horses and buds 
and are common in old dogs 3 10 The fundamental chemical and phj xiological 
mechanism that brings about this condition lemaius to be explained 

Clinical manifestations of this tumoi vary In children, they mclude pie- 
cocious puberty, i e , voice changes, adult distnbution of han, adult musculatuie 
development, mental maturity, and sexual activities of an adult including 
erections and ejaculation In adults, there aie few or no endocrmological symp- 

6 Warren, S and Olshausen, K W Interstitial cell grow ths in testes Vm J Patli 
19 307, 1943 

0 Bonscr, G XI and Hobson, J M Effects of prolonged oestrogen administration upon 
male mice of various strains development of testicul ir tumors in strong A strain J Path 
A Bact , 51 9, 1940 

7 Hooker, C W and Pfeiffer, C O The morphology and development of testicul ir 
tumor in mice of the A strain receiving estrogens Cancer Research, 2 759, 1942 

•Gardner, W W and Boddard, J Testicular interstitial cell tumors ill hvbiid mice 
given tri p anisy 1 chloroethy lene Arch Path , 60 760, 1950 

9 Schlottliauer, C F , et al Testicular tumors in dogs J Urol 40 539, 193S 

1» Ruddich, H B and Willis, RAJ Path Bact , 65. 165, 1943 
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Fig. 4 Right testicle. Tubules atrophic with edema and fibrosis in internodular spaces 

was very plentiful, was sometimes granular, sometimes homogeneous; no 
evidence of crystals was present. However, between the tumor nodules, theie 
weie strands of connective tissue and blood vessels, all of which were very well 
preserved. From time to time, one saw a giant cell of the foreign body type but 
no inflammatory reactions were seen. The cytoplasm of these giant cells was a 
dirty pink color, most probably due to the accumulation of lipoid substances 
and a fine pigment was also noticed. The pattern of the tumor resembled adienal 
tissue. Sections that were taken from the connective tissue area between the 
large areas showed two different features. First of all, islands of typical interstitial 
cells which did not show the same pattern as the tumor but only a similarity 
inasmuch as the cells were much smaller and the islands were microscopic in 
size. Secondly, the connective tissue was occupied by blood vessels and by 
atrophic tubules which could be identified as such only the presence of a thickened, 
hyalinized basal membrane. In some instances, there was also an inflammatory 
reaction surrounding these tubules. This leaction consisted of onlj r tympho- 
eytes, plasma cells and large mononuclears. It ivas very possible that the small 
islands of interstitial cells described were the starting points of larger tumor 
plaques. The cord did not show any pathological process. There were no signs of 
malignancy. Diagnosis: Interstitial cell tumor, nodular type. 

Postoperative course was uneventful. Since the operation patient noticed no 
change in libido, and there was growth of beard for six months. After this he 
observed a decxease in the number of times he needed to shave. The voice became 
lighter; there were no nocturnal emissions. The latter condition lasted approxi¬ 
mately six months, after which there was a return of all normal activities. Since 
operation two 17-ketosteroid determinations were made: December 17, 1953, 
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Grabstald 1 " weic negative Hunt'" lepoited positive lesults in his case, howevei, 
tlieie has been some doulit as to w liethei this is a tiue mtei stitial tumoi In 
leviewmg tile hteintuie in icgaid to lioimoual tests, thou values aie inconsistent 
and theiefoic, aie of little use clinically foi diagnosis, piognosis, 01 tieatment 

Ilowevei, m om case we show an interesting cunc m the 17-ketosteioid 
deteiinmations The initial test was taken aftei the hist oichiectomy and was 
about nine times the noimal, with the beta poition being greatei than the 
alpha Then it was obsened that following the remocal of the second testicle 
the \allies diopped to noimal 01 subnoimal with the beta portion disappeaimg 
completely The disappeaiance of the beta poition may be explained on the basis 
that the souice (the testicles) was lemoied Also tlieie must be a factor m the 
testicle that stimulates the adicnals causing an elevation of the alpha poition, 
because aftei removal of the testicles, this poition became normal again AVhethei 
this is a typical cunc lemanis to be seen 

btlMM \ll\ 

k case of a bilateial mtcistitial cell tumor obseived foi fouiteen years is 
lepoited The tumor was of the diffuse and nodular type lespectively The 
clinical, biological, and morphological featuies of the case are discussed 

11 Hunt, V C mil Build, J W Guiccomastia associated with interstitial cell tumor 
of the testicle J Urol , 42. 1242, lOll 
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TREATMENT OF ACUTE EPIDIDYMITIS WITH THE ANTIBAC¬ 
TERIAL DRUGS AND THE INTRAMUSCULAR INJECTION OF 

STREPTOKINASE 

JOSEPH M. MILLER, JOHN A. SURMONTE, MILTON GINSBERG 
and FRANK B. ABLONDI 

From the Surgical Service, Veterans Administration Hospital, Furl Howard, Maryland and 

the Lederle Laboratories Division, American Cganamid Company, Pearl River, K. F. 

Patients with acute epididymitis are usually treated with rest in bed, eleva¬ 
tion of the scrotum, application of ice to the involved area and administration 
of one of the antibacterial drugs. A review of the course of six unselected pa¬ 
tients at this hospital showed that an average of about nine days was required 
for the disease to subside using this form of treatment. 

Recently it has been demonstrated that the administration of an antibac¬ 
terial drug and the intramuscular injection produced profound changes in the 
inflammatory barrier. 1 A reversal of inflammation and absorption of edema were 
effected. 

Two methods of administration of streptokinase were used. In 4 patients in 
this series, 5,000 units of streptokinase were mixed with 0.5 ec of the plasma of 
the patient to provide a solution of plasmin outside the body of the patient. The 
mixture was injected intramuscularly immediately. Studies in patients with 
other types of infection showed that beneficial effects could be obtained by the 
use of streptokinase alone from plasmin made inside the body of the patient. 
This method was used on 1 patient in this series. Treatment with streptokinase 
was given twice daily for 3 days. Bed rest, elevation of the scrotum and the ad¬ 
ministration of one of the wide spectrum antibiotics were used. An average of 
about 4.8 days was required for the disease to subside. 

Varidase, which contains streptokinase and streptodornase, was used as the 
source of streptokinase. The streptodornase in the mixture may be disregarded. 
The varidase is dissolved in physiologic saline so that the final concentration of 
streptokinase is 10,000 units per cubic centimeter. The solution was stored in the 
refrigerator when not being used. A fresh solution was made daily. 

CASE REPORT 

A 64-year-old white man was admitted to the hospital on December 3, 1953 
with a painful swelling of the right epididymis of about two days’ duration. The 
right epididymis was enlarged, irregular and tender. The patient was put to bed 
and the scrotum elevated. Ice was applied to the area. Streptomycin, 0.5 gm. 
and aqueous procaine penicillin G, 300,000 units were given intramuscularly 
twice daily from December 3 through December 9. Terramycin, 0.25 gm. was 
given orally 4 times a day from December 9 through December 14. By December 

Accepted for publication June 14, 1955. 

‘Miller, J. M., Surmonte, J. A., Ginsberg, M. and Ablondi, F. B. Clinical experience 
with the injection of streptokinase intramuscularly in the treatment of infection and edema. 
Maryland State M. J., 4:188-193,1955. 
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14, tire pam and tenderness had disappeared but the epididymis was still slightly 
enlaiged and niegulai 'ihe patient was dischaiged fioin the hospital on Decem- 
bei 17 

The patient was admitted to the hospital on August 15, 1954 with seveie 
pam in the left side of the sciotum due to left acute epididymitis of about 
foui days’ duiation The tempeiatuie was 104F The left side of the sciotum 
was edematous and the left epididymis was enlaiged to about tlnee times noi- 
mal size and tendei The patient was kept in bed and the sciotum suppoited 
Teiiamycm, 0 25 gm was giicn oially foui times daily from August 15 tluough 
August 22 The patient was gneii 5,000 units of stieptokmase in 0 5 cc of phys¬ 
iologic saline mtiamusculaily twice daily fiom August 10 thiough August 19 
for a total of b doses On August 17, the pam had lessened The edema of the 
sciotum had subsided modelately The epididymis was less tendei and had de¬ 
ceased slightly in size On August 18, the pam had disappcaied The edema of 
the sciotum had subsided Only slight tenderness ieniamed in the epididymis 
which had deceased modeiately in size On August 21, the patient was asymp¬ 
tomatic Slight mduiutioii was piesent m the epididymis He ieniamed in the 
hospital foi evaluation of his aitcuoseleiotic lieait disease The patient was 
dischaiged from the hospital on Scptcmbei 1, 1954 

COMMENT 

Piofouud changes m the level sal of inflammation and the absoiption of edema 
can be pioduced by the adnumstiation of an antibactenal diug and stieptoki- 
nase. The piesumed explanation of the phenomenon is that stieptokmase acti¬ 
vates plasminogen in the euglobulm fi action of the blood to plasmin Plasmm 
pievents the change of fibrinogen to fibim and liquifies fibrin One of the localiz¬ 
ing bameis of infection is appaiently lemoved and a gieatei concentration of 
the antibactenal dings at the nnohed aiea effected This results in moie lapid 
cuie of the patient 

SUMMARX 

The combination of an antibactenal diug and the adnumstiation of stiepto- 
kmase mtramusculaily lexerscs the lnflammatoiy leaction and causes the ab¬ 
soiption of edema ruithei investigation of the phenomenon is indicated 
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A HISTOPATHOLOGIC SEARCH FOR CHRONIC 
SEMINAL VESICULITIS 

JAMES A. CALAMS 

From the Departments of Urology and Pathology, Presbyterian Hospital, Chicago, III. 

Chronic seminal vesiculitis is considered to be a common disease. In 1941 
Hedin 1 contended that almost all infections involving the prostate gland also 
involved the seminal vesicles. Dillon and Blaisdell, 2 and I[yams, Kramer and 
McCarthy 3 carried out histopathologic studies which purport to show correla¬ 
tion of inflammatory disease in the prostate and the seminal vesicles. The 
incidence of chronic seminal vesiculitis in a large group of unselected postmortem 
examinations constitutes the basis of this study. 

METHODS 

The material consists of the lower urinary tract and genital organs of 161 
men who came to routine autopsy. The age incidence was: 14.2 per cent, 21-40 
years; 39.1 per cent, 41-60 years; 3S.5 per cent, 61-80 years and S.O per cent 
over 81 years. The youngest patient was 21 and the oldest 97 years of age. 
Systemic disease processes among these patients include 8 cases of diabetes 
mellitus and 50 malignant neoplasms. There were 4 instances of leukemia and 
4 malignant lymphomas. Subacute bacterial endocarditis was present in 9 
patients. 

In the dissections, the urinary bladder, prostate gland and the seminal vesicles 
were removed en masse and examined grossly. The bladder and prostate were 
incised longitudinally in the ventral surface and evidence of gross abnormality 
was noted. After fixation in 10 per cent neutralized formalin each prostate was 
sectioned transversely at the level of the verumontanum. Sections at this level 
adequately demonstrate the posterior urethra, the ejaculatory ducts and the 
prostatic ducts and acini. 

The seminal vesicles were sectioned in the frontal plane, including the junc¬ 
tion with vas deferens. The thickness of the walls was estimated and examina¬ 
tion was made for evidence of obstruction of the seminal ducts. 

Due to the large size of some of the specimens and the necessity of examining 
the entire sections, these blocks were bisected. Thus from the 161 specimens, 
294 slides were prepared from the prostate glands and 207 from the seminal 
vesicles. The tissues then were stained with hematoxylin and eosin. 

Read at annual meeting, American Urological Association, Los Angeles, Calif., May 
16-19, 1955. 

Note by editor. Doctor Calams’ manuscript was awarded second prize in the 195o prize 
essay competition sponsored annually by the American Urological Association under the 
Committee on Scientific Research, Dr. Miley B. Wesson, chairman. 

1 Hedin, R, F.: Seminal vesiculitis. Minn. Med., 24:10S-110, 1941. . 

- Dillon, J. R. and Blaisdell, F. E.: Surgical pathology of the seminal vesicles. J. Urol., 
10: 353-365, 1923. . . . , „ • ,, 

3 Hyams, J. A., Kramer, S. E. and McCarthy, J. F.: The seminal vesicles and the ejacula¬ 
tory ducts. Histopathologic study. Tr. Sect, Urol. A.M.A., pp. 100-116, 1931. 
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1ILSULTS 

Of 50 cases which 1 examined giossly, the seminal vesicles weie found in a 
loose stioma and weie protected by their own fascias, the posterior bladder 
wall, the piostatic capsule and Denonvilheis’ fascia. Only 2 instances of peri- 
vesicular induiation with adhesions were found. This was associated with 
prostatovesicular abscess m one instance and with extension of prostatic carci¬ 
noma in the other. The fascial covciings of the vesicles stoutly resist penetra¬ 
tion of inflammation from without. This was demonstrated in an instance of 
adjacent peiiiectal abscess with no evidence of inflammation of the seminal 
vesicles. 

The majonty of the seminal vesicles were composed of thick-walled con¬ 
voluted tubules. However, 30.6 per cent of the vesicles weie dilated and cystic 
m appearance (fig. 1). They measuied up to 5.8 by 2 0 cm. in size. It is of inteiest 
that the vesicles in an individual occasionally displayed maiked dissimilarity in 
appearance. One vesicle may be distended and cystic m appearance and the 
othei completely noimal. No congenital anomalies w r eie found among these 
specimens The vesicle mucosa in -18 was smooth and glistening. In 2 cases the 
mucosal suifaces weie dull and covered with a fibiinous exudate. Frequently 
the lumnia contained a daik led gelatinous substance which on occasion was 
adherent to the mucosa. Obstruction of the seminal ducts could not be demon¬ 
strated ill any instance. 

The prostate glands weie giossly enlarged in 64.5 per cent of the specimens. 
Most of the enlaigements involved the lateial lobes. Hypeitiophy of the middle 
lobe occasionally produced postenor displacement of the ej'aculatory ducts. 
Periptostatic induiation was infiequcnt, being piesent in only 2 instances, the 
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Fig. 2. A, Section of seminal vesicle of the case shown in fig. 3. No evidence of inflam¬ 
matory disease in vesicle. Case A51-035. 

prostatovesicular abscess and the prostatic carcinoma, which were mentioned 
previously. 

Microscopic examination revealed that in 148 of the 1G1 cases the seminal 
vesicles were entirely free of inflammatory disease (fig. 2, /t). Only 2 cases 
showed inflammatory cells within the lumen of the vesicles. These were the cases 
which earlier had shown perivesicular induration and dullness of the mucosa. 
Three cases revealed mild or minimal round cell infiltration of the wall of the 
vesicles and were associated with carcinoma of the prostate gland. The remain¬ 
ing 8 cases revealed minimal vascular or perivascular lymphocytic infiltration 
which was localized in the serosa or in the surrounding fascial structures. 

The mucosa of the vesicles demonstrated hyperplasia in 75 cases and atrophy 
in 69. It is of interest that concretions resembling corpora amylacea were present 
in 7 seminal vesicles. There was an associated serosal perivascular round cell 
infiltration in 2 of these instances. The submucosa in most instances revealed 
varying degrees of fibrosis. 

The vesicle muscularis varied in thickness, depending upon the presence or 
absence of dilatation and on the proportion of smooth muscle to fibrous tissue. 
Frequently the fibrosis Avas extensive but in no case did it completely replace 
the musculature. The fibrous proliferation began in the submucosa and extended 
outwardly toward the serosa. There were 2 instances of calcification Avithin the 
vesicle muscularis, one of Avhich revealed minimal chronic inflammation and 
the other none at all. 

Vascular sclerosis in the seminal vesicles was a frequent finding and often Avas 
more marked than in the corresponding prostate gland. 
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I'm 3 Diffuse binpliocjlic mfiltntion m submucosi of ejaculatory duct This is at 
level of vcriiniont ilium C isc A51 035 


Miuoscopic evidence of inflammatoiy disease was piesent in 147 (913 pei 
cent) of the 101 piostate glands It occuticd either m the form of penacinar 
round cell accumulations oi m gioups within the fibromusoulai stioma Adeno 
caicmoma occuued m 10 cases Fibiosis of the prostate, either generalized oi 
focal, was very common and occuued both in the piesence and absence of m 
flammation The fibrous prohfeiation was present to a greatei degiee and extent 
in the oldei age gioups Infaiction of the piostate was always accompanied by 
localized mflammatoiy leactions Inflammatory reactions of the uiethia weie 
piesent in 129 (SO 1 pei cent) of the cases Of these, 101 weie mild or minimal 
and 2S were modeiate to seveie inflammatoiy leactions (fig 3) The ejaculatory 
ducts disclosed evidence of inflammatoiy disease in 95 instances Of these 72 
weie mild or minimal involvements, and 23 showed moderate to maiked in¬ 
flammation Although round cells were found in the mucosa of the uiethia 
and the ejaculatoiy ducts, the piepondeiance of inflammatoiy cells was in the 
submucosa Perivasiulai lymphocytic infiltration was piesent but was not a 
prominent fcatuie m the usual inflammatoiy process 

11LVILW Or LlTEIiATUHC 

In a review of the liteiature since 1918, only 5 studies of the histopathologic 
chaiactensties of the seminal vesicles have been found Of these 4 cite evidence 
of detailed examinations In 1923, Dillon and Blaisdell, on macroscopic examine 
tions for the most put, classified the pathology of the seminal vesicles into 
4 bioad groups Tins classification depended upon the presence of ejaculatory 
duct obstruction and penvesiculai inflammation which was said to result in 
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adhesions about the vesicles. Eventually, the end result was said to be an atrophic 
vesicle, encased in a thick scar of such extent as to often make the vesicle hard 
to recognize. These authors also claimed that marked leukocytic infiltration and 
small abscesses may form in the perivesicular tissues. Habuto 4 (1929) published 
his observations in a purely histologic study of the seminal vesicles. In it he 
attempted to correlate the changes in cellular structure and the appearance of 
pigment with age, but gave no detailed references to pathological processes. 
Gutierrez 5 (1929) summarized his findings after having performed 100 consecu¬ 
tive seminal vesiculectomies in a search for focal inflammation as the cause of 
systemic diseases. Grossly, he noted the presence of frank pus in 2 instances 
and in some cases he noted that the vesicles were adherent to the posterior 
wall of the bladder and to Denonvilliers’ fascia. While admitting that his micro¬ 
scopic examinations were incomplete, he found that many leukocytes and 
round cell infiltrations were present. 

An extensive effort to define the pathology of the seminal vesicles was made 
by Hyams, Kramer and McCarthy in 1931. They reviewed 84 postmortem cases 
which were selected from a group of over 500. These cases were chosen because 
on inspection there appeared to be inflammatory disease of the urinary bladder, 
the prostate gland or the seminal vesicles. On the basis of their examinations, 
they refuted Dillon and Blaisdell’s findings of perivesicular adhesions, having 
found only 6 eases of perivesiculitis and terminal fibrosis in over 500 dissections. 
Essentially theirs was a histopathologic study in which an attempt was made to 
correlate inflammatory disease of the prostate and posterior urethra with seminal 
vesiculitis. Their descriptions of the prostate gland emphasized inflammation 
involving the verumontanum and the ejaculatory ducts. This was said to be 
more likely to spread along the mucous membranes and cause seminal vesiculitis. 
Their criteria for the pathologic diagnosis of seminal vesiculitis were as follows: 
inflammatory cells must be found within the lumen, in the mucosa and sub¬ 
mucosa, or between the mucous folds. They considered perivascular infiltrates 
in the fascial planes to be part of the vesicle inflammatory process. Only in 
cases of severe destructive prostatic and periprostatic suppration did they ob¬ 
serve the muscularis of the seminal vesicle to be involved. Furthermore, they 
stated that vesiculitis did not exist without inflammatory disease in the ejacula¬ 
tory ducts. Of their 84 cases, 1G revealed evidence of “marked chronic, subacute 
or acute vesiculitis.” Thirty cases revealed “slight, indefinite catarrhal vesicu¬ 
litis.” Thirty-eight of their cases disclosed no evidence of inflammatory disease 
of the vesicles. 

Herbst and Merricks 6 (1940) stated that blocked ejaculatory ducts convert 
the vesicles into infected retention cysts or chronic abscesses. They further 
claimed that failure of treatment of so-called chronic prostatitis was due to per¬ 
sistent seminal vesiculitis. 


4 Habuto, E.: liber die Veranderung der Samenblase durch Lcbensjahrc. Ztschr. f. Droi., 

23: 916-966,1929. . TT 

5 Gutierrez, It.: Later results of surgery of the seminal vesicles. Tr, Sect. Urol. A.M.A., 

pp. 194-226, 1929. , t . 

s Herbst, R, H. and Merricks, J. W.: Transurethral approach to the diagnosis and treat¬ 
ment of infections of the seminal vesicle. III. M. J., 78: 393-397,1940. 
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Accoidnig to Harhn 7 (1950), m the chronic phase of the lnflammatoij piocess, 
the entire thickness of the vesicle vail and the ampulla aie invoked He also 
stated that the vesicle Mas eventually ledueed to a fibious cold 01 to a multi- 
loculated pus sac 

DISCUSSION 

Obseivatious made during this study concur m pait with those of Hyams 
Pern esicuhtis and penvesiculai adhesions are laie, and the musculans of the 
seminal vesicles is invaded by inflammatoiy cells only in the piesence of de 
stiuctive suppuration of the piostate gland 01 the penpiostatic tissues How- 
evei, the lesults of this study disagiee with Hyams’ conclusion that seminal 
vesiculitis commonly coexists with inflammation of the ejaculatory ducts The 
incidence of mflammatoiy reactions of the ejaculatoiy ducts is almost identical 
in both studies Howevei, I found no conelation between seminal vesicle and 
ejaculatoiy duct inflammation This is in contrast with Hyams’ findings of 
seminal vesiculitis in 46 of 49 cases which levealed evidence of lnfiammatoiy 
leaction in the ejaculatoiy ducts 

Further analysis of Hyams’ findings leveals that lb of lus specimens show 
ev idence of marked inflammation of the \ esicles Of these only 4 show definite 
inflammation of the vesicle wall Two of these weie secondary to piostatic oi 
penpiostatic abscess and 2 weie instances of “maiked, ehiomc catairhal seminal 
vesiculitis ” Thus, among his 84 selected cases he mentions only 2 instances of 
seveie mflammatoiy disease of the seminal vesicles not associated with suppura¬ 
tion within oi about the piostate gland 2 he lemainmg 30 instances of seminal 
vesiculitis aie ambiguously descnbed as “slight, indefinite and eatanhal ” It 
would seem that the propel inteipietation would be that seminal \esicuhtis 
oidinaiily occurs only m the piesence of prostatic or penpiostatic suppuiation 
My observations disclose the piesence of nmiked mflammatoiy leaction in the 
seminal vesicles in only 2 of 161 cases These weie associated with piostatic 
abscess and with adenocaicmoma of the prostate Minimal inflammation of the 
vesicle wall was noted m 3 cases, each associated with piostatic caicmoma Eight 
of my specimens levealed isolated vasculat or penvasculai lound cell accumula 
tions which weie localized m the serosa oi m the suriounding fascial stiuotuies 
Foiu of these are associated with adenocaicmoma of the prostate Thiee mfil- 
tiates aie due to penaitentis nodosa (fig 4), generalized aiteutis and leukemia 
The one lemainmg instance of penvasculai mfiltiation cannot be accounted for 
Thus, these obseivations indicate that when vesiculitis is present, it is usually 
associated with piostatic caicmoma oi suppuiation Fuithermore, they icveal 
that inflammation of the seminal vesicles is not liecessanly associated with m- 
flannnatoiy disease of the posteuoi urethia and ejaculatoiy ducts 
Ho evidence was found to support Dillon and Blaisdell’s contention that 
abscess formation and thick scais develop around the seminal vesicles and that 
total fibiosis of the vesicles is the end lesult In attempting to explain then 
findings, it might be conceded that 1) suppurative inflammations of the seminal 
vesicles and the piostate gland weie moie common at the time of his study, and 
1 H trim, H C Seminal vesiculitis J V M V , 143 SS0-SS4, 1050 
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Fig. 4. Perivascular round cell infiltration due to periarteritis uodosa and localized in 
seiosa of seminal vesicle. Case A52 030. 


2) that present day use of sulfonamides and antibiotics has reduced the inci¬ 
dence of suppuration. Since my findings also contradict those of Gutierrez, 
perhaps the same reasons can be offered in explanation of the differences. 

However, Harlin’s conclusions were made recently. His statements that the 
vesicles weie reduced to fibrous cords or to multiloeulated pus sacs are com¬ 
pletely unsupported by my findings. Furthermore, he has submitted no patho¬ 
logical evidence to substantiate his conclusions. Thus, any attempt on my part 
to discuss them would be speculative. 

It is an accepted fact that one of the end stages of inflammation is fibrosis. 
However, all fibrosis is not a lesult of inflammatory disease. A good deal of it, 
perhaps more than we realize, is a replacement type of fibrosis which occurs in 
certain pathologic processes and with advancing age. We see examples of this in 
the fibrosis of the uterus, in the fibrous proliferation of the prostate and in the 
walls of blood vessels. No claims have been made, to my knowledge, that these 
instances are due to inflammatory disease. In the absence of evidence which can 
explain the mechanism of this fibrous proliferation in the seminal vesicles, it is 
difficult to ascribe it to inflammation. It is more likely than not a replacement 
type of fibrosis which accompanies advancing age. In order to brand it an end 
result of an inflammatory reaction, there should be more evidence of inflamma¬ 
tion and not merely conjecture. 

Judging from the amount of literature published, the clinical diagnosis of 
chronic seminal vesiculitis has been made frequently 5-24 but Singer 25 (1946) 

8 Fraser, A. It and Goldschmidt, L B : Surgical management of seminal vesiculitis. 
Lancet, 2: 749-751, 1926. 
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cautioned that many enois aie made m the diagnosis of vesiculitis Many have 
associated seminal vesiculitis -with ehiomc prostatitis A gieat deal of stiess has 
been placed on the finding of pus cells m the seminal fluid and the assumption 
has been made umvei sally that at least pait of these pus cells came from the 
vesicles Bactenologic studies have been made of seminal fluid, but none of 
these examinations appeal valid. A method will have to be devised wheieby 
fluid can be obtained directly fiom the vesicles without contamination m oidei 
foi bactenologic studies to have meaning Tiansuretlnal methods fail in this 
respect 

CONCLUSIONS 

A histopathologic seaich was made foi evidence of mflammatoiy disease of 
the seminal vesicles in 1G1 loutme autopsies The lesults of these examinations 
lead to the following conclusions: 

Histopathologic evidence of chronic seminal vesiculitis is iaiely r observed 
When seen, inflammatory disease of the vesicles is not necessarily associated w ith 
inflammation involving the piostate gland, uiethia or ejaculatory ducts 

In this study, mflammatoiy reactions of the seminal vesicles commonly accom¬ 
panied prostatic caicinonm, piostatic 01 penpiostatic abscess 

Penvesicuhtis and penvesicular adhesions weie rare and occuned only in the 
presence of severe destructive suppuration of the prostate gland oi periprostatic 
tissues 

Replacement fibiosis of the semmal vesicles was common and often extensive, 
but not sufficient to completely replace the vesicle musculans or to obliterate 
the lununa. This fibrous proliferation is considered to be pait of the aging piocess 
and not the end lesult of inflammatory disease 
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VOLUME OF IRRIGATING FLUID TRANSFER DURING 
TRANSURETHRAL PROSTATECTOMY, STUDIED 
WITH RADIOISOTOPES 

MILES GRIFFIN, LOWRY DOBSON and JOHN C. WEAVER 

From the Donner Laboratory of Medical Physics, University of California, Berkeley, Calif. 

and the Radioisotope Department, Alta Bates Community Hospital, Berkeley, Calif. 

Intravascular hemolysis, 1 toxic symptoms, 2 transient bacteremia, 3 osteo¬ 
myelitis, 4 overhydration, 5 hyperglycemia 6 have been reported as being due to 
the transfer of irrigating fluid into the vascular system of man during trans¬ 
urethral prostateetomj\ Despite the frequent performance of the operation in 
this country, the report of Landsteiner and Finch, 7 in which sodium salicylate 
was used to label the irrigating fluid in 3 cases, was the only quantitative study 
of irrigating fluid transfer which we found in the literature. 

It would appear that the volume of irrigating fluid transferred into the patient’s 
bloodstream might be as important a consideration as the type of fluid used in 
transurethral prostatectomy. The importance of the type of irrigating agent 
selected is reflected in the hospital mortality experience of one of us (Griffin). 
Among the first thousand cases of transurethral prostatectomies using sterile 
water as the irrigating agent, 6 deaths occurred (six tenths of one per cent). 
Two of these were due to anuria. Of the last five hundred cases subjected to the 
operation, using 4 per cent glucose for an irrigant, there has been 1 death (one 
fifth of one per cent). This patient died on the operating table of coronary 
occlusion. 

Accurate determination by volumetric means is difficult when the operation 
is performed with the McCarthy type of resectoscope, for some fluid may be 
lost as the lens system is withdrawn from the sheath for aspiration of the bladder 
contents. This determination is feasible, however, when the Thompson cold 
punch is used because the outlet valve may be opened without disrupting the 
visual system. Radioisotope techniques offer other means for determining fluid 
transfer in clinical cases. As a pilot study, both volumetric and isotope methods 
were applied to a small group of the common types of prostatic obstruction 
subjected to transurethral operation. Cases from each of the general classes of 
large, moderate and small prostates were chosen for diversity in size. Variation 

Read at annual meeting, American Urological Association, Los Angeles, Calif., May 16- 
19, 1955. 
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m pathology was obtained bj including benign piostatic hypeiplasia, adeno- 
carcmomi of the prostate and Abiotic contiacture (pnmaiy and postopeiative) 
Two eases ol prostatic calculi with fibrotic piostatitis weie included because it 
is geneiallj lecogmzed that the stones usually lie near the capsular region 
wheie veins and sinuses aie often cut 

METHODS 

1 olumelric Twenty liteis of 4 pei cent glucose solution weie piepared as 
lingation fluid for each patient, and measured volumetneally before suigeiy 
Use of a closed urigiting sjstem and the Thompson reseetoscope pievented loss 
of fluid onto drapes dui mg surgery 

The unused poition of niigatmg fluid and return irrigating fluid containing 
blood lost and mine excieted during suigery were again measured volumetneally 
The additional water neeessaiy to bring the total bach to the onginal volume 
was taken as the volumetnc deteimmation of fluid tiansfened into the patient 
Volumes weie measuied with a giaduatcd cylinder and volumetiic flasks In the 
cases with the thiee laigest prostates, the hemoglobin content of the leturn 
fluid was deteimmed photoelectncally and this coirection applied to the xolu- 
metnc deteimmation 

Radioisotope Fluid tiansfei was studied in these patients also by labeling the 
lingation fluid with radioactne tiacei and deteimnnng the amount of tiacei 
appealing m the blood stieam 

In the first 3 cases (D C , E C and C C ) the lrngant was labeled with I 131 
as sodium iodide to a lei el of twenty microcunes per liter Blood samples were 
taken at intei \als dui mg and after surgeiy, and determinations made of the 
ladioaitmtj of whole blood and of plasma by means of a well type scintillation 
countei The lingant was counted in the same way In vivo counting was carried 
out oi ei the thyioid glands 48 hours after surgery and collection was made foi 
the i eiy small amount of I 131 deposited theie These patients had been given KI 
to block thjioid uptake of ladioiodme 

In these thiee cases the tiacer was in the form of a freely diffusible ion with a 
high concentiation gradient between iingant and tissue fluids and could theie- 
foie not be used to directly measure fluid transfer The quantity of tracei which 
appealed in the patient was taken howevei, as an indication of the “exposure” 
of the patient to the iingant This "exposure” thought of as being determined by 
such things as the concentiation gradient and diffusion coefficient of the iodide 
ion, extent of contact between opened tissue and lrrigant, dmation of contact 
and iingant piessuie, was deteinnned in these patients as a preliminary step ill 
the study ‘Exposuie” was expressed aibitranly as cubic centimetei of iingant 
containing the amount of ladioiodide found in the patient aftei surgery 

Measurements of blood samples indicated that the ladioactive iodine dis- 
tnbuted itself m blood cells and plasma in the latio 40 per cent to 60 per cent 
Assumptions weie made foi the purposes of computations piesented here that 
a) the I 131 concentiation in extracellulai fluid (taken as 15 pei cent, of the body 
w eight) is in the s ime latio to that of extracellular fluid as that of blood cells to 
plasma 
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On the basis of these considerations the body content of I 131 after surgery was 
computed from blood sample data. The amount of I' 31 thus determined when 
divided by the concentration of I 131 in the irrigant gives the “exposure”—the 
volume of irrigant originally containing the amount of I 131 which was found in 
the patient. 

In the last 4 cases (J. M., M. K., H. N. and 0. K.) the irrigating fluid was 
labeled with radioiodinated human serum albumin to a level of ten microcuries 
per liter. Blood samples were taken at intervals during and after the operation 
for radioassay. 

In the last three of these patients blood volume measurements were made 
before surgery by means of an earlier intravenous injection of radioiodinated 
human serum albumin. 

Because of the large size of the albumin molecule and the known slowness 
with which this substance leaves the vascular system, fluid transfer was computed 
by taking the body content of tracer as the product of blood volume and blood 
concentration of I m -albumin. This value divided by the concentration of label 
in the irrigant gives the volume of irrigant which must have been transferred 
into the patient's bloodstream. 

In patients whose blood was labeled before surgery for blood volume measure¬ 
ments, a value determined by extrapolation of pre-surgery data was subtracted 
from the post-surgery blood concentration figure to give the change in I ni - 
albumin level induced by the operation. This value was multiplied by the blood 
volume to give the total amount of tracer gained by the patient during surgery. 
This amount divided by the irrigant concentration of tagged albumin gives the 
volume of irrigant transferred. 

Table 1 


i 

i 

Patient 

Diagnosis 

. . 

Prostate 
Removed 
’ grams 

Blood 

Loss 

cc 

1 Irrigating 
Fluid 

1 Volume 
j Difference 
) cc 

"Ex¬ 

posure” 

cc 

Irrigant 

Irrigant Transferred 
j into Patient, cc 

[ Fluid 
volume 

1 method 

l«i 

albumin 
! method 

D. C., No. 1693F 

Prostatic fibrosis 
& calculi 

14 

** 

I 

j 700 

475 

700* 


E. C. ( No. 1706F 

j Benign prostatic 
hypertrophy 

150 

7S0 

3,170 

4,000 j 

3,950* 


C. C., No. 1S46F 

PO vesical neck 
contracture 

IS 

** 

1 

, 370 

i 

440 

370* 


Z. S., NO.20S5F 5 

l 

Median prostatic 
bar 

20 | 

** j 

400 ! 


400* 

140 

M. Iv., No. 3619F i 

l 

i 

Carcinoma of | 

prostate 

35 | 

l 

1 

570 1 

505 j 


1,075* 

1 315 

i 

H. N., No. 3913F 

Prostatic fibrosis ! 
& calculi 

15 | 

** 

1 

550 ■ 

f 

550* 

0 

0. Iv., No. 3964F * 

1 

1 

Benign prostatic , 
hypertrophy 1 

62 . 

620 

S30 


1,450* 

220 


* Plus unknown volume of urine excreted, and in ** blood lost into irrigant. 
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Table 2 


Patient j 

Weight 

Rg 

Hemato¬ 

crit 

cnm/cc 

Plasma 

cpm/cc 

RBC 

cpm/cc 

Irrigant 

D C 

65 S 

j 50 

248 

ISO 

12,500 

E C 

72 7 

53 

1,291 j 

S02 | 

12,400 

C C. 

C3 2 

1 46 

174 j 

100 

13,400 


Table 3 


Patient 

Blood Volume, 
Liters 

cpm/cc Blood 
After Surgery 

cpm/cc Blood 
Cxtrapolated 

Change in 
cpm/cc Blood 

cpm/cc 

Irrigant 

z s 

. 

148 

0 

14S 

4,842 

M. K 

5 06 

1,140 

654 

486 

7,790 

H N 

6 07 

693 

6D3 

0 

5,338 

O K 

5.03 

2,050 

1,660 

390 

10,546 


* Assumed S% of body ueight. 


mu 

1500 

- 

i-r 

1 1 1 1 1 

• —. • 

"g 1000 

5 800 
o 

- 

/ 

CD 

• 

1111 

° 600 

- 


- 

l— 

a> 

_ 

< 


Q_ 

>,400 

_ 



.tz 


Surgery 

aB x BV 

o 

- 


, ... Fluid transferred 

Irrigant activity 

o 

_o 



(1140-654)cpm/cc x 506xl0 3 cc 

o 200 

- 


7790 cpm/cc 

cr 

100 


i i 

* 315 cc 

Patient M K 

i i i i i 



0 1 

2 3 4 5 6 

HOURS 

Fig 1 

RESULTS 


In all eases a significant amount of fluid transfer was found by the volumetric 
method, the amount vaiying widely from the smallest (370 cc) to the largest 
(3,950 cc). Tlnee of these values were coirected for blood content of the return 
lrugant. It should be noted that the uncorrected values as they appear in the 
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remaining cases might be expected to be low by the volume of blood actually 
lost into the irrigant. Also, the values in all cases do not take into consideration 
the unknown quantity of urine excreted by the patient during the operation. 
In table I is given the measured volume difference for each patient and, with 
blood loss corrections, the voiumetrieally determined fluid transfer. 

In table 2 are listed the l m activities measured in plasma, in red cells, 
and in the irrigating fluid for the first three patients who were studied with 
XaI 13I -labeled irrigant. Also shown in the table are hematocrits and body 
weights. From these numbers computations of body I 131 content and “exposure” 
were made as outlined above. Values for “exposure” appear under this heading 
in table L 

Concentrations of labeled albumin in whole blood as counts per minute per 
cubic centimeter are given in table 3 for the last four patients who were studied 
with this material. Blood volumes are also given for three of them, these volumes 
having been done before surgery with the labeled albumin technique. Fluid 
transfer computed as indicated in the section on Methods, is shown in table 1. 

Data from patient M. K. are shown in figure 1 to illustrate the rise in labeled 
albumin which accompanied surgery. 

DISCUSSIOX 

Regardless of whatever reasonable error might exist in the volumetric measure¬ 
ment, it seems irrefutable that an amount approaching four liters can be trans¬ 
ferred during prostatic surgery. However, it should be pointed out that neither 
the number of cases nor the character of this study permits interpretation of 
results as being typical of what happens in clinical practice on similar cases. In 
this regard, it should be emphasized that the cases selected were hi good physical 
condition, and wide excision of tissue under high water pressure without undue 
surgical risk was intentionally carried out in an effort to obtain maximum figures 
of fluid transfer. 

Regardless of whatever reasonable error might exist in the volumetric measure¬ 
ment, it seems irrefutable that an amount approaching four liters can be trans¬ 
ferred during prostatic surgery. However, it should be pointed out that neither 
the number of eases nor the character of this study permits interpretation of 
results as being typical of what happens in clinical practice on similar cases. In 
this regard, it should be emphasized that the cases selected were in good phj'.sical 
condition and wide excision of tissue under high water pressure without undue 
surgical risk was intentionally carried out in an effort to obtain maximum figures 
of fluid transfer. 

It is of interest that the arbitrary expression of irrigant “exposure” in terms 
of cc irrigant giving up iodide to the patient gives numbers rather close to the 
voiumetrieally determined fluid transfer. Although this may derive from the 
assumptions made in the computation and be fortuitous, it suggests that further 
investigation of this point might be of value. It is apparent that the relative 
proportions of the iodide ion and water transferred to the patient will van' with 
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the mechanism of transfei In the piesence of the dnving foice of a high liydio- 
static piessuie and many open blood vessels m the opeiative site, the piopoition 
of label to fluid tiansfened tends to appioaeh the piopoition in the original 
liiigatmg fluid When the fluid tiansfers primarily by diffusion in the operative 
site, iodide ion and ivatei may be evpeeted to move moie independently A double 
maiking of the lrngant with both a diffusible and nondiffusible label would be 
a leasonable appioaeh to the study of tins question 

The albumin data aie liiteiestmg m conipauson wuth the other as they sub¬ 
stantiate the hypothesis that nrigatuig fluid is transfened in significant amounts, 
both extiavascularly and by way of open vessels m the operative site The 
albumin method failed to show any tiansfei into vessels m the case of patient 
H N , while more than 300 cc weie so tiansfeired in patient M K It seems 
likely that a larger series of patients studied m this mannei would show' a much 
widei lange 

It is difficult m teims of moitality 01 morbidity statistics to evaluate the 
impoitance of the volume of fluid tiansfei However, such time honoied pnnciples 
in tiansuiethral surgeiy as low watci piessure, frequent emptying of the bladder 
and short duiation of opeiatmg time are emphasized by the quantitative data 
in oui repoit Furthetmoie, oui studies suggest that the suigeon’s clinical 
impression of the vasculai sinuses and veins that are opened dining the operation 
and the amount of fluid that is being transfused is of significant \ alue Obviously 
the infusion of laige quantities of fluid in the range of 3,000 cc, as found in the 
case of E C , might be a fatal factoi m a patient with poor cauliac leseive Our 
study tends to suppoit the hypothesis that miusion tlnough the venis of the 
prostatie capsule might be as lmpoitnnt a factor as infusion of fluid thiough the 
penpheial veins of the postopeiative patient m cases of ovei hjdiation, as 
described by Bulkley, O’Conoi and Sokol s 

summ un 

This piehminaiy study indicates that significant quantities of niigation fluid 
may be transfei red into patients during transurethial piostatectomy 

The volume transfened vanes widely in diffeient patients and may be laige 
enough to cause untoward clinical effects 

The tracei use of radioactive I 131 as iodide and as I lsl -tagged human seium 
albumm to label the lrugation fluid was of value in measuring the volume of 
fluid tiansfened 

Endence is piesented indicating fluid tiansfei is both extiavasculai and by 
way of open vessels 

6833 Telegraph Ave , Oakland 9, Calif 
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SPERM MOTILITY: A SIMPLE METHOD FOR ANALYSIS 
ROBERTA SCHWARTZ and H. H. ZINSSER 

As earty as 18CS Sims 1 suggested three major points for determination of 
sterility and fertility: 1) whether the semen contained spermatozoa; 2) whether 
the semen entered the cervical canal; 3) whether the uterine discharges were 
favorable to the life of the spermatozoa, i.e., impregnation. Since that time in¬ 
vestigators of fertile and infertile groups have studied semen specimens, and 
more particularly the spermatozoa, with varied and diverse results, estimating 
total count, morphology, proportion of live to dead cells, survival time, motility 
and action in endocervical secretions. 2 ' 12 MacLeod has stated the need for esti¬ 
mating sperm “quality”. 13 This is apparent to 'trained observers’ but difficult 
to transmit quantitative^ from one trained observer to the other. 

Air ideal method for observation of motility would be direct observation of 
the vaginal-uterme-tubal tract in man. The impracticality of this makes neces¬ 
sary studies with close approximations, including similar geometry, cervical 
mucus and unaltered semen. The necessity for sorting spermatozoa brings to 
the fore the issues of gravity, increased viscosity and refrigeration as aids for a 
differential sperm study. 

The use of capillary tubes as an aid to the observation of semen and cervical 
mucus was described by Lamar, Shettles and Delfs. u They used a small amount 
of mucus, then a small air bubble to prevent mechanical mixing, then a column 
of fresh semen in capillary tubes 0.10 to 0.40 mm. inside diameter. This separa¬ 
tion by an air bubble of mucus and semen for the purpose of preventing mechan¬ 
ical mixing gave an added, immeasurable artifact to all observations. In spite of 
this au bubble barrier for the sperm, they found relatively easy penetration by 
spermatozoa; in some cases spermatozoa had a short invasion period and then 
stopped. Abarbanel 15 put cervical mucus in one capillary tube, semen in a 

Accepted for publication March 15, 1955. 

Partially supported by A. C. Barnes Co. and The Population Council. 

* Sims, M.: The microscope in the sterile condition. Brit. Med. J., 2: 205, 465, 492,1S6S. 

2 Blom, E.: A one-minute live-dead sperm stain by means of eosin and nigrosin. J. Fertil. 
& Steril., 1: 176, 1950. 

3 Kurzrok, R.: Cervical factor in infertility. Modem Med., p. 103, May 15,1953. 

1 Stein, I. and Cohen, M.: Sperm survival at estimated ovulation time: Prognostic sig¬ 
nificance. J. Fertil. & Steril., 1: 169, 1950. 

s Williams, W.: Significance of the semen examination. Modern Med., p. SI, May 15, 
1953. 

c Hotchkiss, R.: Fertility in Men. Philadelphia: J. P. Lippincott Co., 1944. 

' Rubenstein, B. et al.: Sperm survival in women. J. Fertil. & Steril., 2: 15,1951. 

I Casarett, G.: One solution stain for spermatozoa. Stain Technol., 28: 125, 1953. 

s Simmons, F.: Treatment of male infertility. J. Fertil. & Steril., 1: 193, 1950. 

10 Hamman, R.: Studies on impaired fertility in the male. Human Fertility, 2: 65 ; 1946. 

II Joel, C. et al.: Abstract (electrophoretic motility of spermatozoa). J. Fertil. & Stem., 
3:340, 1952. 

n Moench, G.: Abstract: A technique for the accurate determination of sperm motility. 
J. Fertil. & Steril., 2: 1S3, 1951. (Urol. & Cutan. Rev., 53: 406, 1949.) . . 

13 MacLeod, J. and Gold, R-: Male factor in fertility and infertility; semen quality and 
certain other factors in relation to ease of conception. J. Fertil. & Steril., 4: 10, 1953. 

14 Lamar, J., Shettles, L. and Delfs, E.: Cyclic penetrability of human cervical mucus 
to spermatozoa in vitro. Am. J. Physiol., 129: 234, 1940. 

15 Abarbanel, A.: Cervical mucus changes. Trans. Am. Soc. for Study of Sterility, pp. 
46-60, 1946. 


652 



SI'LRM MOTILITY 


053 


smallei tube, and mtioduced it into the mucus capillaiy. This method laises the 
questions of mechanical mixing and instability foi microscopic obseivations He 
reported, however, that only 1 m 100 spermatozoa penetiated, lioimal and ab¬ 
normal alike He found that sperm were active longei m mucus than at loom 
temperature, piogiession in mucus was 2 5-4 0 mm. pci minute Page and 
Houlding 16 lepoited that Hamman of Denmaik followed motility m specimens 
sealed with paiaffin m capillaiy tubes and descnbed aveiage enduiance time m 
excess of 3 days Gamble 17 leported m 1953, aftei thepiesent work hadstaited, 
that capillary tubes kept m a honzontal position had been used to observe the 
immobilizing power of contiaeeptive jelly The honzontal position m this, as in 
other obseivations to date, fails to take advantage of the gravitational aspects 
of the pioblem. 

The present investigations weie conducted in an effort to establish a stable, 
leproducible method foi measuinig the motility of spermatozoa undei condi¬ 
tions that resemble those that take place in the human body Semen specimens 
have been observed in an effoit to deteimnie, at body tempeiatuie, the late of 
progression of spermatozoa in l elation to the percentage of motility, and to 
analyze the pattern of motility in a vanety of specimens 

Theie are seveial factors that make the piesent observations approximations 
rathei than duplications of physiological processes: 1) the glass tube as a con- 
tainei differs from the vaginal cavity, 2) theie aio no white blood cells to aid in 
maintaining a bacteua-free atmosphere foi sperm, 3) theie is the danger of mix¬ 
ing In addition, the technique, when first used, is time-consuming 

METHOD 

A Ringer’s solution and semen Specimens observed were obtained fiom vol- 
unteers aged 22-33 yeais in good health, and fiom patients aged 22-12 yeais 
with known problems of infertility The ratio of specimens fiom piesumably 
fertile subjects to those fiom subjects with pioblems of infertility was G: 1 A 
total of 124 observations were made of 75 samples In 104 obseivations morning 
specimens w r eie put m steule glass contameis, coveied, and examined under 
microscope within 1-3 hours Twenty obseivations were made after the speci¬ 
mens had been refrigerated 12-48 hours Continence of 3 days was lequested, 
in 14 obseivations 2-day eontuience was leported, and in 5 observations there 
was 5-day continence 

Experimental compaiative counting methods used jn these estimates have 
been based on techniques leeently descubed 1813 with one variation The pipette 
containing semen and Rnigei’s solution was placed m a Bui ton pipette shakei 

18 Page, E and Houlding, F Clinical interpretation of 1000 semen analysis among 
applicants for sterility studies J Fertil & Steril , 2: 140, 1951 

17 Gamble, C J An improved test of spermicidal activity without dilution or mixing 
JAMA, 162: 1037, 1953 

18 Kaufman, S What is a normal semen? Human Fertility, 2: 3, 1940 

18 Tarns, E Human Fertilitj and Problems of the Male Palisades Park Author’s Press 
1950 

Alarcon, C A nciv test to differentiate the viability of motionless sperm Exccrpta 
Medica, 7 . 3 : 329, 1954 

** MacLeod, f ind Gold, R Male factor in fertility and infertility, sperm moiphology 
in fertile and infertile marriage J Fertil A Steril , 2 394, 1951 
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SPERM MOTILITY: A SIMPLE METHOD FOR ANALYSIS 
ROBERTA SCHWARTZ and H. H. ZINSSER 

As early as 1868 Sims 1 suggested three major points for determination of 
sterility and fertility: 1) whether the semen contained spermatozoa; 2) whether 
the semen entered the cervical canal; 3) whether the uterine discharges were 
favorable to the life of the spermatozoa, i.e., impregnation. Since that time in¬ 
vestigators of fertile and infertile groups have studied semen specimens, and 
more particularly the spermatozoa, with varied and diverse results, estimating 
total count, morphology, proportion of live to dead cells, survival time, motility 
and action in endocervical secretions. 2-12 MacLeod has stated the need for esti¬ 
mating sperm “quality”. 13 This is apparent to ‘trained observers’ but difficult 
to transmit quantitatively from one trained observer to the other. 

An ideal method for observation of motility would be direct observation of 
the vaginal-uterine-tubal tract in man. The impraeticality of this makes neces¬ 
sary studies with close approximations, including similar geometry, cervical 
mucus and unaltered semen. The necessity for sorting spermatozoa brings to 
the fore the issues of gravity, increased viscosity and refrigeration as aids for a 
differential sperm study. 

The use of capillary tubes as an aid to the observation of semen and cervical 
mucus was described by Lamar, Shettles and Delfs. 14 They used a small amount 
of mucus, then a small air bubble to prevent mechanical mixing, then a column 
of fresh semen in capillary tubes 0.10 to 0.10 mm. inside diameter. This separa¬ 
tion by an air bubble of mucus and semen for the purpose of preventing mechan¬ 
ical mixing gave an added, immeasurable artifact to all observations. In spite of 
this air bubble barrier for the sperm, they found relatively easy penetration by 
spermatozoa; in some cases spermatozoa had a short invasion period and then 
stopped. Abarbanel 15 put cervical mucus in one capillary tube, semen in a 
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Fig. 1. Microscope iu horizontal position with capillary tubes in holder in vertical posi¬ 
tion in mechanical stage. 

ward progression of the sperm. An increase or decrease in motile power, in the 
number of active and inactive spermatozoa, in granulation, crystallization and 
disintegration could also be observed. 

As a preliminary to these tests, capillary tubes were filled in the manner 
described with Ringer’s solution and a saturated solution of pontamine blue 
dye. The dye diffused upward at average rate of 1.6 mm. in 2 hours. Dye dif¬ 
fusion in cervical mucus was 1.4 mm. 

B. Cervical mucus and semen. Freshly aspirated cervical mucus from 17 women 
of presumed or proven fertility was drawn into capillary tubes as previously 
described, sealed with beeswax, and centrifuged for 25 minutes at 3000 r.p.m.’s. 
Ceutrifusion was carried out iu order to move the mucus to the far, sealed end 
without an air bubble. This did not separate the cellular elements. A glass tube, 
drawn to a fine point over flame, rvas filled with semen; the semen was carefully 
blown into the open end of the capillary tube containing the centrifuged mucus. 
Care was taken that no air bubble separated the semen and mucus, and that no 
or a minimum of mixing occurred. The tube was placed in a vertical position on 
a glass slide and held in place with scotch tape. Microscopic observations under- 
oil immersion were made as previously described, and the top sperm position 
noted at 0 hour and 2 hours, with the tube maintained in a vertical position and 
kept at body temperature between observations; the difference in the two figures 
denoting the progression and penetration of the cervical mucus by the 
spermatozoa. 

Spermatozoa penetrated singly, and did not seem to follow the path of the 
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previously observed sperm. Spermatozoa that penetrated cervical mucus did 
not deteriorate as rapidly as sperm in Ringer’s. 

RESULTS 

Statistical data are presented in table 1. 

Progression in Ringer’s solution in 104 observations of 60 samples showed 
penetration of 6.5 mm. with a standard deviation of 2.98. Duplicate observations 
of the same semen specimen in Ringer’s solution showed a standard deviation 
of 1.76 mm. 

In 25 observations of 17 cervical mucus specimens the average penetration 
by semen specimens which had motility over 25 per cent was 7.5 mm. with a 
standard deviation of 5.8 mm. In duplicate observations of the same semen 
specimen in the same cervical mucus the standard deviation was 1.4 mm. 

When the per cent of living spermatozoa was over 60 per cent, there was up¬ 
ward progression in the capillary tubes; when under 30 per cent there was down¬ 
ward progression in the capillary tubes; between 30-60 per cent there was up¬ 
ward progression in the ratio of 10 :S. Three tests showed inconsistency with the 


Table 1. Progression in millimeters 


Description 

j 

1 Motile 

! 

lfjmor's/i Number 

Millions/' Samples 

° | 

Number 

Observa¬ 

tion 

S 2 Hour 

Progression 

Standard 

Devia¬ 

tion 

Ringers & semen 

Over 25% motile 

! 

! 56 

1 

j HO 

60 

104 

6.5 

2.983 

Cervical mucus and 

semen 

Over 25% motile 

1 

* 57 

i 

; ios 

I 

1 

| 17 Cerv. mucus 
12 Semen 

l 

25 

| 7.5 

5.S 

Ringers & semen 

Over 25% motile 
refrigerated 

i 

! | 

; 31 

i 

117 

i 

7 

9 

| 

3.6 

2.839 

Ringers & semen 

Under 25% motile 
refrigerated 

1 i 

1 10 

97 

S 

1 

! j 

! ii 

-2.2 

3.6 

Ringers & semen 
fertile 

| 60 

146 

25 

40 

6.6 

3.2 

Ringers & semen 
unspecified 

! 60 

13S 

23 

42 

7.0 

3.0 

Ringers & semen 
infertile 

1 

! 

, 3S 

10S 

12 

22 

5.1 

2.74 

Cervical mucus 
fertile 

! M 

1 

133 

S Cerv. mucus 

5 Semen 

12 

5.5 

5.26 

Same specimen 

Duplicate observ. in 
Ringers 

! 

! 53 ^ 

133 

! 

2S 

56 

Difference in 
progression 

2.1 

1.76 

Same specimen 

Duplicate observ. in 
Cervical mucus 

! I 

j 76 1 

110 I 

i 

4 

S 

Difference in 
progression 

0.7 

1.40 

Same specimen 

Duplicate observ. in 
Different cerv. mucus 

! 

I 

i 

I so ; 

90 

10 Cerv. mucus 

5 Semen 

13 

Difference in 
progression 

3.3 

3.0 
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Fig. 2. Per cent alive and progression 
PERCENT MOTILE AND PROGRESSION 
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Fig. 3. Per cent motile and progression 

per cent motile, due either to an error in staining or a chance congestion of dead 
sperm; a repeat test demonstrated the inconsistency (fig. 2). 

Refrigerated specimens with over 25 per cent motility showed upward pro¬ 
gression in all but one case. Refrigerated specimens with under 25 per cent 
motility showed downward progression in all but one case. 

Fresh specimens with over 25 per cent motility showed uniform upward pro¬ 
gression in Ringer’s solution (fig. 3) and in cervical mucus. Standard deviation 
in cervical mucus, however, was twice as great as in Ringer’s solution. Duplicate 
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observations of cervical mucus showed a slightly smaller standard deviation 
than did those in Ringer’s. 

In the small sampling to date, penetration and progression of spermatozoa in 
cervical mucus were not restricted to any particular period in relation to the time 
of menstruation (fig. 4). Distance progressed was not consistent within anj'' one 
day of the menstrual month, nor for any particular day or group of days. 



Fig. 4. Progression of sperm in cervical mucus according to day of menstrual month 

CONCLUSIONS 

At all times upward and downward progression was consistent in one direction 
or the other at the 1-hour and 2-hour observation. 

There was no apparent relation between eount/cc and progression. 

There was correlation between per cent of motility and direction of progres¬ 
sion; upward over 25 per cent motile, downward under 25 per cent motile. There 
was no correlation between motility or proven fertility and distance of 
progression. 

Duplicate observations of the same semen specimen in Ringer’s solution 
yielded a standard deviation of 1.76 compared to 2.98 in the general population. 
Duplicate observations of the same specimen in cervical mucus showed a standard 
deviation 1.4, but the general deviation was twice as great as in Ringer’s solution. 

There was correlation between per cent of live spermatozoa and direction of 
progression; over 60 per cent alive progression was always upward, below 30 per 
cent alive it was always downward. 
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Extension to infertile groups may yield data as to effectiveness of therapy in 
assisting spermatozoa to fertilize in vivo. Contraceptive materials can be quan¬ 
titated in their capacity to inhibit penetration and migration through cervical 
mucus quantitatively. 

SUMMARY 

It is believed that a simple method has been found to measure the upward and 
downward progression of spermatozoa at body temperature, which is adapted 
to the study of spermatozoa in cervical mucus to determine whether essentially 
simple findings of sperm motility in seminal fluid, kept at body temperature, can 
be transferred to a prediction of their behavior in secretions of the female genital 
tract. Values for 101 observations for 12 infertile, 25 fertile, and 23 unspecified 
specimens are listed in Ringer’s solution. These are shown to correlate well with 
progression in cervical mucus. The standard deviation in Ringer’s is, however, 
ower than that in cervical mucus. 
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THE EVOLUTION OF WATER CASTING 
HARRISON F. FLIPPIN 

From the Department of Medicine, The Graduate School of Medicine, 

The University of Pennsylvania, Philadelphia, Pa. 

‘These follies are within you and shine through you like the water in a urinal, that 
not an eye that sees you but is a physician to comment on your malady’. 

William Shakespeare 

(Two Gentlemen of Verona, Act II, Scene I) 

One of the commonest methods of diagnosis in the Middle Ages and in later 
times was the so-called water casting—diagnosis of disease by inspection of the 
urine. 1 As the urine could be sent away to a famous physician, diagnosis at a 
distance was a common practice. In view of the importance attached to this 
procedure, we find that under the Jerusalem Code of 1090, deviation from this 
practice was made punishable by public scourging. Innumerable medieval 
pictures and sculptures show the doctor holding up the urine glass and gazing 
intently upon its contents. These masterpieces often reflect the physician’s 
reaction as to the severity of the disease. One, in particular, depicts a consultant 
at the bedside of a dying patient who was unable to dissemble his alarm on 
gazing at the urine and dropped the urinal in dismay. 

Certainly, the art of water casting has undergone a considerable change from 
the cursory visual examination of urine as here referred to. Today, it is possible 
to establish the existence of many types of pathologic and physiologic disorders 
in the body by virtue of the various tests and procedures that are concerned 
with water casting. Of special interest to us is the fact that we are now able to 
establish the existence of a urinary tract infection by microscopic identification 
of pus cells and bacteria, even so far as designating between various generic 
types, direct visual observations for the presence of uropathies, and x-ray which 
helps to locate the specific areas of involvement. In addition, we have available 
effective antimicrobial agents of great diversity, whose sphere of activity 
encompasses most of the pathogens involved in these infections. However, in 
spite of these advances in diagnosis and treatment, we cannot fail to be cognizant 
of certain definite limitations which still exist in the management of urinary 
tract infections. Obviously, this situation is incapable of improvement unless 
the factors contributing to the development of infections of the urinary tract, 
as well as those responsible for therapeutic failures, are known and understood. 
Unfortunately, at this time knowledge is not sufficient to permit a final and 
systematic analysis of these problems. Nevertheless, we ma3 r discuss briefly 
some of the basic principles involved in the management of urinary tract in¬ 
fections. 

Read at annual meeting of Mid-Atlantic Section of American Urological Association, 
Atlantic City, N. J. April 15, 1955. , r , TT , 

1 Riesman, D.: The Story of Medicine in the Middle Ages. New York: Paul B. Hoeber, 
Inc., p. 328, 1935. 
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HOW DO URIN VRX TRACT INFECTIONS DEVELOP? 

Ill geneial, infection anjwvheie in the body involves two living entities—the 
infectious agent and the host—the outcome of which depends ultimately upon 
the ability of the microbial parasite to grow and/or spicad within the fluid and 
tissues of the host This, in turn, is influenced by the vnulence, numbers, and 
tissue adapt ilnlity of the infecting agent and the tissue resistance of the host 
Although this explanation foi the development of infection sounds simple, the 
fact is that it still remains a peiplexmg uddle Consider, for example, that 
pathogens of all hinds can peisist in an active foim in the tissues of a susceptible 
host without causing detectable lesions In fact, invasion of the body by bacteua 
is piobably going on continuously, as a lesult of penetiation of piesumably 
intact barrieis, such as the lespiratoiy and gastrointestinal tiacts It is well 
established that bacteremias often follow such opeiative pioeedures as tonsil¬ 
lectomy, the extraction of teeth, and piostatectomy without producing any 
established infection in the body Howevei, these transient bacteremias aie 
only of consequence when theie is an associated abnormality, such as a congenital 
or acquned anatomic defect (e g a pieviously damaged heart valve) which 
leads to the establishment of a focal infection However, under normal con¬ 
ditions, the parasite and host live peacefully togethei, or at least with no evidence 
of infection It would seem, theiefore, that m older foi all men to live at peace 
at all times with liuciobial parasites, we should identify the factois which make 
it possible foi so many individuals to haiboi micro oigamsms endowed with 
pathogenic potentialities without manifestation of infection 
While there is little knowledge of the precise mechanisms by which latent 
infections can be conveited into active disease, it seems apparent, fiom lecent 
studies by Dubes," that certain factois, such as nutiitional, metabolic, and 
hormonal distui bailees, play a role in the alteiation of the metabolism of infected 
hosts 4s an example of this, he points out that most micro organisms are taken 
lip by phagocytic cells as soon as they are introduced into the body and later 
aie released into extracellulai environment of the neciotic lesion These leuko¬ 
cytes, in turn, can pioduce large amounts of lactic acid and it is probable that 
the mtiacellulu pH, followmg a phagocytosis, is rather low Similarly, it is 
certain that the pH of inflammatory exudates is veiy acid, as a result in part 
at least of the local accumulation of lactic acid produced by inflammatory cells 
Fuitheunoie, m vitro suspensions of many bactenal species are sterilized mole 
lapidly at and reactions in media containing lactic acid, than in solutions 
containing otliei acids Thus, lactic acid possesses antibacterial activity piecisely 
under the conditions which normally exist ni mflammatory areas, hence it acts 
as a natural antibiotic In contiast to lactic acid, othei substances accumulating 
at the site of a neciotic breakdown, such as keto acids, favor bactenal growth 
under the veij same conditions and can antagonize to some extent the bae- 
tencidal eftect of lactic acid Suggested evidence of this relationship is found in 
the gicat susceptibility to infection associated with uncontiolled diabetes or 

Dubos It J Biochemical Determinants of Alicrobi il Diseases Cambridge, Mass 
Harvard Um\cr-it\ Press 19o4 
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with acute starvation, in both of which instances ketosis is often present. In 
both instances, the ensuing infections are easily controlled if the diabetic receives 
adequate insulin or the starving individual is returned to a satisfactory nutritional 
state. Hormones, in their turn, can indirectly bring about profound changes in 
the physiochemical characteristics of the in vivo environment. Thus, cortisone, 
by reducing the inflammatory reaction, is likely to decrease the production of 
lactic acid at the site of a lesion. Hence, as pointed out by Dubos, it appears 
that susceptibility to infection is an expression of a reversible disturbance, 
probably biochemical in nature. In view of the above, Dubos has wisely shown 
that whereas the emphasis in the control of infectious diseases has been placed 
on a direct attack on the microbial parasites, a new phase of germ theory may 
well evolve, if it becomes possible to identify the metabolic factors and to design 
techniques for their control. Certainly, this will lead to more concern for the 
host, who, in the final analysis should receive the first consideration. 

PATHWAYS OF DEVELOPMENT OF URINARY TRACT INFECTIONS 

In general, there are three possible pathways, or mechanisms of development, 
of urinary tract infections: hematogenous, contiguous, and retrograde. Obviously, 
these various routes or pathways by which the organisms invade the urinary 
tract are very important, in that they serve to indicate the location of infectious 
reservoirs which must be considered in the light of ultimate treatment. 

On November 17, 1891, Dr. William H. Welch 3 presented interesting facts 
pertaining to infection of the human body by the Bacillus coli. At that time, he 
demonstrated that lesions of the mucous membranes of the intestines opened 
the way for the invasion of the colon bacillus into the bloodstream and thence 
to various organs and parts of the body. He pointed out that it was not to be 
inferred that ulceration, or other lesions of the intestinal mucosae, are necessarily 
associated with the invasion of the colon bacillus in sufficient numbers to be 
demonstrable by ordinary methods, but often such invasion is a frequent result 
of the lesion. At this time, the concept of focal infection in relation to systemic 
disease is firmly established and represents one of the most important factors in 
the treatment of patients suffering with infection. Any localized infection is 
potentially a focus, from which bacteria, their toxins, or other dissoluted products 
may at any time spread via the contiguous tissues, bloodstream, and lymph 
channels to induce an infection in communicating or distant tissues or to sensitize 
them. It is unreasonable to expect, therefore, that the removal of focal infections 
will eliminate a well established disease process which is characterized by 
fibrosis or tissue necrosis. Nevertheless, it is important to search carefully in 
hopes of detecting a possible focus of infection. No doubt many potential or 
established foci of infection may and can be successfully eradicated with the 
use of the antimicrobial agents alone. For this reason, many unrecognized foci 
of infection are eradicated without their exact location or nature being known. 
In a recent survey of the incidence of pyelonephritis during the antibiotic era, a 

J Welch, W. H.: Med. News of Phila., 69: 669-671, 1891. 
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sigmlii ant deuease iu the frequency of its occunences in autopsies wlthm lecent 
yeats was levealed 4 

Since approximately ninety hvc pel cent of urinary tiact infections aie 
associated with bacteriological incitants which aie lioimally indigenous to tlie 
alimentary can il, a great deal of attention has been given to this aiea as a possible 
loute of unnaiy contamuiation Evidence has been piesented showing a definite 
conelation between the unnaiy and fecal flora which suggests that the feces 
piobably repiesents a major souice of lesistant stiams isolated m the mine 
aftei theiapy Fuitheimoie, studies dealing with dnbetic females in paiticulai 
stiessed the importance of peuneal hjgiemc measuies as a pieeaution against 
le infection of the uiuiaij tract Likewise, actual pithologic changes m the 
unnaiy tiact may lesult fiom complications of the colon, such as chv eitieuhtis, 
extrapentoneal appendicitis, and regional enteritis In such instances, active 
therapeutic tieatment is dnected towaids the bowel as the unnaiy complication 
will usually disappeai after bowel suigeiy and legiession is theieby anticipated 
in all but the very clnomc cases, since the majoi bacteriologic piocess is not 
intrinsic in the uunary tiact In view of the fact that infections of the unnaiy 
tiact aie encounteied more often in the practice of medicine than anj othei 
group of diseases, with the possible exception of those imolvuig the lespuntoiy 
tract, we find that most of these cases aie tiented initially by the geneiahst No 
doubt many acute, uncomplicated cases are thus successfully treated Neveithe- 
le=s, we aie seeing an nicieasmg number of urinary tiact infections winch ha\e 
failed to lespond to the now available foims of theiapy It is this Iattei gioup, 
the so called therapeutic failures, that often leaches the urologist and lepiesents 
a real challenge Let ua therefoie consider certain of the factois winch lead to this 
situation 

FACTOHS PHEDISPOSIXG TO TUL1UPEUTIC F1ILU11ES IN URIN VRV TIIVCT 
INFECTIONS LRROKS IN DI VGNOS1S 

In acute infections and under conditions wlieie time and inadequate facilities 
preclude urnie cultures, examuiation of stained urinary sediments can be quite 
helpful By this means, it is possible to determine in many cases whether one 
01 more organisms aie involved and at the same time to obtain some clue to the 
morphologic and possibly the generic identity of the oiganisms This nifouna 
tion, coupled with a knowledge of the aiitibactenal spectia and phaimacologic 
behavior of the different antuniciobial agents, will peinnt institution of theiapy 
This piocedure constitutes the baie minimum upon which to base a lational 
therapy 

However, recent studies by us cast doubt upon the lehabihty of a single 
urine specimen foi cultuie as a basis foi deteimining the causative agent or 
agents of a uimary tract infection 5 In a group of patients with unnaiy tiact 

1 Ivipms, G P , Jackson, G G , Dalleuboch, F VV and Schoenberger, J A Vrck Int 
Med, 95 445-159 1055 

s Plippiu, H T and Eisenberg G M Antimicrobial Therapy in Medical Practice 
Philadelphia F V Davis Co , 1955 
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whereas some are essential to Man’s survival. Fortunately, a number of the 
harmful bacteria have succumbed to the antimicrobial agents, some have 
survived because of their effective protective mechanisms against these drugs, 
and others which were initially stunned have developed new defenses and are 
back on the firing line. Furthermore, others which ordinarily are not injurious 
to Man, have become agitated and are now pathogenic to Man. Since these 
chemotherapeutic agents have no respect for members of the bacterial world, 
we find that in the process of successfully combating a disease state often bacteria, 
which are helpful to Man in his struggle for existence, are destroyed. 

For the most part, every known chemical substance can produce a toxic 
reaction in Man if the exposure is adequate, thus making the use of these chemo¬ 
therapeutic drugs by Man a potential hazard. Each chemical agent has a non¬ 
toxic and a toxic dose, thereby making variable the factor of exposure. Further¬ 
more, the severity of toxicity varies greatly with the method of administration, 
the degree and duration of the drugs used, and the condition of the patient. 
Unfortunately, the toxicity of chemical substances for use in Man cannot be 
determined conclusively on animals, although toxicity studies involving animals 
alone can give reasonable assurance that the drug may be tried in Man with 
some degree of safety. However, no criteria involving animals alone can prove 
toxicity or nontoxicity for Man, thus making necessary toxicity determinations 
by human experimentation. 

As a result of the above factors, we are confronted today with certain serious 
and unsolved problems relating to the use of these antimicrobial agents—namely, 
an increasing number of drug-resistant organisms, infections caused by micro¬ 
organisms usually regarded as nonpathogenic, which occur during antibiotic 
therapy that prove insensitive to the drug being employed, as well as the toxic 
reactions of these therapeutic agents. 

DRUG-RESISTANT INFECTIONS 

The widespread and indiscriminate use of the antimicrobial agents has resulted 
in an increased number of drug-resistant bacteria. This increased microbial 
resistance following exposure to an antibiotic not only holds for the antibiotic 
itself but also the possibility of the development of cross-resistance to other 
antibiotics exists. In considering this problem of drug-resistant infections, one 
must distinguish between the natural and the acquired resistance of micro¬ 
organisms. Natural resistance or susceptibility to these agents varies widely 
among bacterial species, as well as among different strains of a given species. 
Acquired resistance for the most part results from continued exposure to sub- 
inhibitory concentrations of these drugs. The development of resistance to 
streptomycin often occurs within a period of a few days, whereas very few 
organisms become resistant to penicillin. 

At this time there is considerable controversy as to whether resistant strains 
appear because a few organisms that were originally present were genetically 
resistant to the antibiotic and grew out in large numbers as the remainder were 
inhibited by the antibiotic; or, whether in the presence of an antibiotic, resistant 
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mutants weic allowed to suiaiac and encouraged to piolifeiate Regaidless ot 
the mechanism, it would appeal that the organisms which weie originally present 
in small numbcis, 01 w Inch w tie implanted fiom outside sources in small numbeis, 
ovcigiow the piedommant oigamsms because the lattei aie susceptible to the 
antibiotic, while those which lcplace them are not 

Hence, the problem of acquued ding lesistance naturally laises the question 
as to whetliei it will ever be possible to find antuniciobial agents that will not 
induce lesistance Ceitamly, a theiapeutic agent possessing specific hilling 
propel ties presumably has the capacity to interfere with some pait of a function 
which is ntal to liAing oigamsms but not Altai to the host In both instances 
such a function 01 bypath must be moie oi less remote fiom the most funda¬ 
mental featuies of life itself This immediately implies the possibility for by¬ 
passing the function and once this is leahzed, icgaidless of the mannei of its 
occunence, theie will he resistance In othei words, a substance incapable of 
inducing resistance would seem to h no little chance foi possessing antuniciobial 
actn'ity 

At this time, it appeals that the pioblem of antibiotic-iesistant bacteria is the 
greatest feai m the futuie with clnome infections of the icspnatory tiact and 
uimaiy tract, as these aie usually nmed infections and are peipetuated by 
phjsiological and anatomical defects m the host In such instances, these diugs 
cannot do moie than piovide tempoiaiy help and hence should be iesei\ r ed to 
prepaio the patient and cany linn thiough the period neeessaiy lor the coriection 
of an anatomic 01 phj siologic defect Thus, the best w ay to pievent the emergence 
of resistant strains is by the i.ipid teimination of the infection and the optimum 
coirection of anatomic defects 

Fuitheimoie, m a lew of the possibility of diug lesistant oigamsms developing, 
it AAouId appeal that the use of antuniciobial agents may unfaA'orably affect the 
postoperative mfeetn e late m cle in surgeiy Not only is piophylaxas of doubtful 
efficacy, but at the same time it may mash and delay the appearance of Aiound 
infections It would seem, theiefoie, that impoitant time and expense will be 
saved by the lestnction of antibiotics to the eaily tieatment of established 
infections in the few cases m which they do follow clean opeiations Along these 
same lines, it is well to point out that eceiy effoit be made to protect the patient 
fiom individuals harbonng diug lesistant bactena No doubt the mcieasing 
incidence of diug-iesistant staphylococci found in hospital piactice is due to the 
fact that patients admitted with these organisms transmit the same to othei 
patients or to hospital pel sound, w ho, ill turn, act as earners Certainly isolation 
techniques alone aie not sufficient and it seems piactieal that all surgeons and 
muses wear masks and gloces while chessmg Acounds 

SUPriCINFECTIONS 

Antimicrobial theiapy, in addition to eliminating the causatiA e organisms of 
the infection, pioduces a piofound dteiation in the composition of the bactenal 
population that noimallj inhabits certain tissues and oigans The mechanism 
by which supei infection oc evils dm mg antuniciobial theiapy is not clear 
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Normally, the body harbors many organisms which in small numbers are not 
pathogenic, relatively avirulent, and cause no symptoms. When the normal 
ecology or microbiological balance is disturbed by antimicrobial therapy, such 
organisms may increase in numbers and invasiveness and give rise to infections. 
Occasionally, infections with micro-organisms usually regarded as nonpathogenic 
will occur during antibiotic therapy and prove to be insensitive to the drug being 
employed. Such superinfections result from the dislocation of the normal bacterial 
flora of the si no-respiratory, gastrointestinal, and genitourinary tracts. Several 
mechanisms to explain these superinfections have been postulated: a) Administra¬ 
tion of antibiotic results in virtual elimination of susceptible organisms, thus 
reducing the numbers competing for available food supply. The resistant 
organisms then vastly increase in numbers and overwhelm the host’s resistance, 
b) Normal flora supplies certain nutritional requirements of the host. Disturbance 
in the normal flora results in a nutritional disturbance which modifies the 
integrity of the mucous membranes, thereby opening a portal of invasion to 
organisms which normally are unable to penetrate the healthy mucosa, c) Some 
antibiotics, like ehlortctracyeline, are suspected of directly stimulating growth 
and virulence of Candida albicans, with the ultimate production of candidiasis. 
In all probability, the mechanisms concerned involve alterations in both the 
host and the normal bacterial flora that follow the administration of an anti¬ 
biotic. Such an opportune combination results in the appearance of a complicating 
infection during the course of a disease that appears to be responding favorably 
to chemotherapy. Hence, the importance of bacteriological studies to follow 
the changes in bacterial flora in various regions of the body in patients being 
treated for infectious diseases. For the most part, these micro-organisms attack 
the same organs which were involved in the primary disease, but as a rule, these 
organisms prove difficult to treat with the presently available drugs. It would 
seem, therefore, that there is a definite danger in using antimicrobial agents in 
diseases that are not treatable, since superinfection, which may be a veiy small 
risk in untreated infections, may thus become a serious threat. In addition, 
prophylactic therapy will not prevent secondary infections in many cases, thus 
it is doubtful whether it will reduce the incidence of superinfections in some 
diseases. 

TOXIC 1IEACTIONS 

In evaluating the toxicity of drugs in Man, one not only considers the im¬ 
mediate side effects, but also the delayed reactions which may require years of 
observation. Certain of these side effects are toxic, some are allergic, and others 
are related to the biologic activities inherent in the chemotherapeutic substances 
themselves. 

PENICILLIN 

The chief untoward reactions to penicillin therapy fall into three principal 
groups: 1) local contact (skin, mucous membranes, and injection site); 2) 
dermatological allergy (urticarial, erythematous, and eczematoid); 3) systemic 
(serum sickness, anaphylactoid, cardiovascular, and renal). In addition, there 
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have octuned ceitam specific phenomena associated uitli some paitimlai 
disease being tieated with penicillin, such as the Her\heimei leaction m syphilis 
and the development of a Loefflei’s syndiome following aeiosol penicillin m the 
tieatment of some types of pulmonaiy disease Fuitheimoie, evidence is pointing 
tow aids penicillin’s giwng use to a vanety of chsordeis including agiamilocytosis, 
pcnaitentis nodosa, the piodtiction of L E cells in the bone maiiow, and otheis 
At the time that penicillin was fust made available foi geneial endian use, 
it was not fully undeistood how many of the toxic leactions desmlied weie due 
to nnpuuties in the penicillin prepaiations, oi to the ding itself Riobably, the 
total incidence of penicillin leactions was decieased because of the mcieased 
punty of the chug and the mtioduction of piocnme penicillin However, the 
total numbei of leactions has mcieased steadily and today penicillin heads the 
list of medicinal agents in fieciuency, diveisity, and seventy of the sensitivities 
it pioduces No doubt this is a lcsult of the fact that the diug is used pio- 
miscuousiy and lepeated admmistiation of it to evci incieasing numbers of 
people has lesulted m then being conditioned to show vanous manifestations of 
hypeisensitivity when exposed to subseciuent penicillin theiapy Ilaiely does a 
patient exneiienco a leaction aftei the fust dose of penicillin, vvlieieas the 
leactions become more frequent and moie severe m individuals who have 
repeated doses Some of the leactions occunnig aftei the hist dose aie believed 
to be lelated to cross leactions with othei fungi, paiticulaily trichophytosis 
(athlete’s foot) The more seuous leactions, such as anaphylactic shock, occui 
most oltcn m patients with allergic histones, especial)}' ivtliina Although any 
penicillin prepaiation and any mode of admmistiation can cause a leaction, it 
appeals that oral penicillin is the least likely, paienteial piepaiations aie next 
in fieciuency, and topical penicillin the most likely to cause leactions Reports 
of acute anaphylactoid leactions due to peine dim aie being published with 
nicieasing fiequency, with most of the scveie cases following the admmistiation 
of piocame penicillin This may be due to a greatei iniount of sensitizing sub¬ 
stance that is piesent loiigei 01 to the possible syneigistic effect when two 
substances aie injected simultaneously 

In spite of the foiegoing, penicillin lemains the least toxic of the cuireutly 
available antinnciobial agents Its well established theiapeutic value and 
lelatively lowei cost combine to establish it as the most populai chug Hence, 
every effort should be made to minimize the reactions following its administra¬ 
tion V histoij of pievious penicillin toxicity should, ill most cases, contia- 
mdicate the use of penicillin and manifest the desuabihty of admimsteimg 
another antibiotic, if possible Houevei, many patients can toleiate penicillin, 
even after a pievious alleigic reaction, and, in such conditions as subacute 
bactenal endocaiditis in which penicillin is stiongly indicated, one may pioceed 
with caution When inactions do occui and aie not too seveie, tieatment can 
usuilly be continued with the aid of antialleigic lemedies Obviously, the more 
seuous reactions demand discontinuance of the chug Such reactions as 
anaplij 1 ictoid shock and exfoliative deimatitis demand piompt attention and 
tieatment with suppoitive measures, epmephime, antilustunumcs, and VOTE 
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The advisability of using a penicillin product in which an antihistarainic agent 
is included can be questioned, in that one is adding another potentially toxic 
agent. Where possible, oral penicillin should be used in preference to the par¬ 
enteral route. Intramuscular injections must be given with caution, as it has 
been implied that some of the severe, or fatal, reactions are the result of the 
accidental intravenous injection of procaine penicillin. Topical application in 
the form of troches, toothpaste, aerosol, ointments, and dusting powders is of 
doubtful value in most instances and should be discouraged. 

Some investigators rely on skin testing as a guide in determining possible 
penicillin sensitivity, but as yet there seems no complete agreement as to the 
value and significance of skin test results, with the possible exception of the 
immediate whealing reaction on cutaneous or iutracutaneous testing as regards 
the development of an anaphylactoid reaction. 

Efforts to desensitize patients who have experienced penicillin reactions have 
been considered successful in the hands of some experienced workers. This 
procedure may be tried, especially when the patient’s occupation, e.g., nursing, 
necessitates exposure to the drug, or in conditions where penicillin is urgently 
needed. If the sensitivity reaction has been severe, an initial dose of 2 units of 
aqueous penicillin G is given intramuscularly, whereas other cases are given 50 
units every 3 hours the first 24 hours, 100 units every 3 hours the second 48 
hours, with the dose being doubled each 24 hours until the patient can tolerate 
200,000 units. 

TETRACYCLINE 

Chlortetracycline, oxytetracycline, and tetracycline frequently give rise to 
gastrointestinal and genitourinary disorders (nausea, vomiting, diarrhea, 
stomatitis, vaginitis, and proctitis). While these are not usually serious, they 
do cause considerable inconvenience and at times become quite severe. In our 
experience to date, chlortetracycline appears to be the most offensive in this 
manner. It is felt that these untoward reactions are due, at least in part, to 
alteration in bacterial flora leading to a vitamin B deficiency. There is evidence 
to support the view that chlortetracycline stimulates the growth of some types 
of fungi, notably Candida albicans and that these two factors combine to produce 
a moniliasis. When these drugs are used for periods exceeding 7 days, the patient 
should receive buttermilk, vitamin B complex, and Bis orally; if toxicity develops, 
the drug should be discontinued, if possible, and injections of crude liver, or B^ 
given daily. More recently, nystatin has been introduced as an agent for the 
prevention and management of gastrointestinal moniliasis. 7 Nystatin is available 
as 500,000 unit tablets to be given 3 times a day and is stated to be compatible 
with all the present orally administered antibiotics. 

STREPTOMYCIN (dIKYDROSTREPTOMYCIN) 

In general, the severity of toxicity from both streptomycin and dihydro¬ 
streptomycin is dependent upon the duration of therapy, total dose employed, 

7 Foltz, E. L., Eisenberg, G. M., Xtavdin, R. G. and Flippin, H. F.: Biological changes 
in the intestinal tract following tetracycline antibiotics. (In preparation.) 
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and degree of lenal impairment, the principal toxu, effect being damage to the 
eighth ncive and vestibulai appaiatus While this is paitimlaily tine of stiepto- 
inycin, theie seems to be a lessei tendency of dihydiostieptomycin to affect the 
\estibular appaiatus IIoivcvci, damage to the auditory branch of the eighth 
none with healing loss may oeeui Since patients aie able to compensate foi 
damage to the r estihulai branch, but not able to compensate for auditoiy 
damage, it is obvious that diliydrostieptomycin is less desirable, especially for 
long-term theiapy, as is netessaiy 111 tuberculosis, than is stieptomycm Oc¬ 
casionally, dihydiostieptomycin is useful in patients who aie alleigic to stiepto- 
mycin as sometimes allergies do not develop in patients leceiving this diug, 
wheieas iveie they leceiving streptomycin, alleigies would develop The lecent 
piactice of employing nu\tiues of streptomycin and dihydiostreptomycin has 
maikedly leduced this toxic effect Eithei of these compounds may gne rise to 
a vauety of less seveie leactions, including the sensitivity leaetions encounteied 
with penicillin Certainly, special piccautions aie indicated in patients with 
impaned lenal function who leoene cither stieptomycm 01 dihydiostieptomj r cm 

CHt.OU VMPHENICOL 

Chloramphenicol gives use to the same toxic reactions as the tetracycline 
gioup, although one diffeience does exist, in that chloramphenicol exerts at 
times a toxic effect upon the hemopoietic system 

Lll\ THItOUYCIN 

Eiytlnomyun appeals to be of iclatively low toxicity and the only un- 
desnable effect noted in many patients tieated with this diug has been an 
occasional gastiomtestinal upset with high dosage It does not appear to hare 
is adveise an effect on the ecology of the gastiomtestinal flora as do the tetra¬ 
cyclines, some of the symptoms of the antibiogemc syndiome aie thus avoided 

POLYMYXIN 

Although polymyxin B sulfate is an agent of considerable toxicity (renal and 
cential neivous system), its unique effectiveness in infections due to Pseudo¬ 
monas aeruginosa has justified its introduction into clinical piactice This 
antibiotic should be employed paienteially only in hospitalized patients, since 
caieful obscnation foi renal damage is essential to its safe use 

B XCITI1ACIN 

Since the paienteral admimstiation of bacitracin is often followed by kidney 
damage, and only a small amount is absorbed when given by month, this drug 
finds its chief usefulness as a topical 01 oral medicament 

NEOMYCIN 

When admmistered systemically, neomycm may cause slight to seveie de ifness 
as well as tiansient lenal irritation Since this drug is not absorbed into the 
emulating bloodstream from the gastiomtestinal tract 01 skin, it has found its 
chief usefulness m preopeiative piep nation foi intestinal suigeiy and as a topical 
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medicament; although in selected cases, especially in Proteus and Pseudomonas 
infections, it may be administered intramuscularly for short periods of time. 

ISONIAZID 

The administration of isoniazid may be followed by a variety of untoward 
reactions, the severity of which depends on the dosage, length of administra¬ 
tion, renal function, and personality stability. Such symptoms as increased 
reflexes, headache, muscular twitchings, peripheral neuropathy, euphoria, 
excitability, constipation, vertigo, dryness of mouth, and visual difficulties, are 
the principal toxic side-effects encountered. Cessation, or decrease, in therapy is 
dependent upon the type and severity of the reaction. Recently, the use of 
pyridoxine hydrochloride has been shown to be effective in relieving pain in cases 
with peripheral neuropathy. 


XITJtOFURAXTOIX 

Nitrofurantoin (furadantin) has been well tolerated when given orally in 
daify dosage of 5 to 8 mg./kg. of body weight, in four divided doses, with meals 
and with a bedtime snack. Larger doses result in nausea and vomiting. The 
drug is tolerated without reaction even in patients known to be sensitive to the 
related compound, furacin. 

XYSTATIX 

Nystatin (mycostatin), derived from cultures of Streptomyces noursei, has 
been shown to inhibit or kill man}' species of fungi and yeasts. After oral ad¬ 
ministration, this antibiotic is poorly absorbed. Thus far, it appears to be 
virtually nontoxic following oral administration. 

SULFOXAMIDES 

Despite the advent of penicillin and the other antibiotics, the sulfonamides 
are still being employed, especially in the treatment of urinary tract infections. 
In discussing the untoward reactions associated with their use, it is well to point 
out several factors which tend to influence their incidence and severity. The 
length of time that the drugs are administered and the total dose employed are 
probably the most important factors. Children seem to tolerate these drugs 
better than the aged; those with good nutrition and normal renal function better 
than the poorly nourished and those having kidney damage. 

A variety of untoward reactions may follow the administration of the sulfona¬ 
mides, some of which are mild, while others may be severe, or even fatal. Whereas 
most of these complications are seen during the administration of the drug, 
there are some, such as periarteritis nodosa, which become manifest at a later 
date. The most common toxic reactions are those of nausea, vomiting, fever, 
dermatitis, anemia, neutropenia, agranulocytosis, psychoses, and those referable 
to the urinary tract. This latter group may be manifested by hematuria, oliguria, 
or anuria and are most frequently encountered following the sulfapyrimidines. 
In this connection, the belief is widely held that administration of sufficient 
fluid to insure a high urinary output is enough to prevent crystalluria, which is 
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lesponsible foi most cases of uiiimiy toxicity Nexeithclcss, high volumes of 
uime will not foiestall picupitation of sulfapyiimidmes, howevei, chemical 
and clinical studies of these compounds bare demonstiated that the total 
amount of sulfonamide which can he held in solution in mine is substantially 
met eased when two oi moie of these substances aie admnnsteied simultaneously 
and tli it this is accomplished without sauificmg thciapeutic acti\ lty Thus, it is 
possible to lessen the hazaids of unnaiy tract complications due to sulfonamide 
uystals 01 calculi Hence, the lationale foi the combination of sulfadiazine, 
sulfamciazine, and sulfamethazine Iiowevei, it is still linpoitant when using 
the sulfapyrnindmes to maintain a unnaiy output of at least 1200 cc daily 

I’HOl’Iia L VCTIC UfaL Ol XXTIMICUOM U, \GL\TS 

In addition to then pi oven therapeutic value, the ewdence is sufficiently 
abunduit to snj that these diugs aie of \alue when employed piophylactically 
in ceitam specific instances ranging fioni the protection of the unborn to the 
piexention of complicating infections m the closing horns of life No doubt 
many types of infections ha\e been avoided by the judicious use of the atiti- 
miciobial agents, hut they hate also been employed lllogually, which has added 
to then indisuimmatc use 

COMULXT 

Ceitamly, the ait of water casting has changed tiemcndously since the 
Jeiusalem Code of 10(i0 Likewase, we hare witnessed significant ldvances m 
the management of unnaiy tiact infections, although tlieie leniain many un¬ 
solved pioblems llitsc lecent piodigious ad\allies m the held of anti infectne 
agents exert i piofound influence on the practice of uiology, in that it has 
become possible to effect diamatic cuies m a laige peiccntage of patients suffenng 
fiom infections pieviously dieaded, as well as to ptexent infections which 
foimeily piovcd disastious Ilouciei, just as each new discmeiy in medicine 
liu reases oui know ledge and opens up new avenues of appi oach, it simultaneously 
imposes new challenges and mu eases oui ignoiance In view of the ability of 
these diugs to sensitize radix iduals, we may see in thefutuie moie soveie leactions 
following then use Likewise, moie nucio organisms may dor clop lesistance to 
these diugs md, with the ultimate dislocation of the not mol bactenal flora of 
the body, moie diseases which heictofoie weie not haimful may lesult Ceitamly, 
the dangei signals have been hoisted and until such time as ail ideal antnniciobial 
agent is de\ eloped, the physician should limit the use of these life sax mg agents 
to infections in which then therapeutic effectiveness has been demonstrated 
and to lefram fiom employing them piophylactically except when the complica¬ 
tion to be a\ oided is a serious one and one which ocuus fiequently in the absence 
of precautions Fuitheimoie, in spite of the pio\ en therapeutic and piophylactic 
xalue of the antimiuobial agents, they aie not to be used to the exclusion 01 
neglect of othei established foims of therapy Looking into the futuie, we may 
find that these antinncrobill agents will pioxc to be insidious puiveyois of 
disease, in that Natuie biooks mteifeience bully and often defeats Man before 
he knows of Ins undoing 
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Diagnosis of specific infectious diseases may be accomplished in the laboratory 
by isolation of the causative micro-organism or by demonstration of an increase 
in the titer of antibodies against the etiological agent. The latter method has 
been used infrequently and without particular success in patients with urinary 
tract infections, either because these patients do not respond with the formation 
of antibodies or because the available methods are not sensitive enough for their 
demonstration. Recent evidence suggests that red blood cells modified by certain 
bacterial antigens are more sensitive tools for the detection of bacterial anti¬ 
bodies than the antigens used alone in agglutination and similar serological tests. 
This indirect bacterial hemagglutination method (or its hemolytic modification) 
has been utilized for the demonstration of antibodies against components or 
products of several bacterial species. 1 ' 12 The potentialities of this test in infections 
of the urinary tract appeared worthy of exploration. The present paper embodies 
the results of such an investigation and indicates that the hemagglutination 
test is distinctly superior to the hitherto available methods. Thus a number of 
problems related to acute and chronic bacterial infections of the urinary tract 
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may now be studied, these include the lelationship of the piesence of antibodies 
(bacterial hemagglutinins) to the coutse of the disease, the de\elopment of 
antibodies m patients with malignancy 01 following ladiation theiapy as 10111 - 
paied to contiols, and the antibody response m patients with actne tissue in¬ 
fection as compared to patients with asymptomatic baeilluiia This lepoit, then, 
presents the basic data needed for such a long lange investigative piogiam 

MATERIALS AND METHODS 

Subjects Adult patients with suspected oi established uiinaiy tiact infection 
were selected foi this investigation Patients were admitted to the Institute for 
diagnosis and theiapy of malignancy Detailed clinical data weie lecoided 
(history, significant physical findings, treatment, and lesults of any special 
examinations, such as cystoscopy, excretory uiogiaphy, retiogiade pyelography, 
or mteidepartmental consultations) Blood and mine weie obtained fiom out¬ 
patients appioximately eveiy two weeks and from in-patients at weekly mtenals 
asfollows veinpunctuiespecimenswerodiawm foi hematologic and immunologic 
studies, mine samples for loutnie analysis and culture weie collected in a sterile 
contaniei, by cathetenzation m the female and by saving the second of two 
fleshly \oided specimens aftei antiseptic cleansing of the glans penis m the 
male 

Bacteriological examination of urine Urine specimens weie piocuied aseptically 
and forwarded to the Laboiatory of Bacteriology as soon as feasible Foi a 
quantitative estimation of the numbei of nonfastidious bacteria, 1 ml of the 
urine specimen was mixed with 15 ml of liquefied and appropriately cooled biain 
veal agai, the niLxture was pouted into a stenle Petri dish and the numbei of 
bacterial colonies was deteinnned aftei incubation at 37C foi 24 to 4S horns 
Sediment of the uime sample was seeded on blood and Endo agai as well as into 
infusion bioth In addition, a micioscopic examination was perfoimed on the 
mine sediment Bactena isolated weie identified by means of the usual methods 
Sensitivity tests, using the disc method, were inteipieted qualitatnely only 

Piejiaiation of antigens Aeiobic, giain negative, nonfastidious bacilli isolated 
fiom the mine of patients were gioun on biain veal agar m IColle flasks foi 
24 horns at 37C The suspension was haivested in 25 ml of physiological saline 
and heated foi 2 Yi houis in boiling watei One part of 95 pei cent ethjl alcohol 
was added to 9 paits of the antigen 

Bacterial agglutination test Seual dilutions of patients’ sera (volume 0 2 ml) 
were mLxed with an equal volume of the above bactenal suspension, and the 
mixtmeswere kept m the watei bathat50C foi 18 houis Resulting agglutination 
was lead giossly 

Bactenal hemagglutination test The methods employed were those descnbed 
pre\ lously by Netei and associates 1 3 Briefly, red blood cells of mail (blood 
group 0) were washed three times and then mixed with a 1 10 dilution of the 
aboie bactenal antigen The mixtures weie kept for 30 minutes in the watei 
bath at 37C and washed three times This treatment results in the adsoiption of 
bacterial antigen on the erythiocytes These modified led blood cells were then 
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used as tools for the demonstration of homologous bacterial antibodies. To this 
end, patients’ sera (volume 0.2 ml.) in serial dilution were mixed with equal 
amounts of modified red blood cells. The mixtures were incubated in the water 
bath at 37C for 30 minutes. Agglutination of the red blood cells was noted 
grossly both before and after centrifugalization at approximately 1500 v.p.m. 
for one minute. Marked agglutination results in the clumping of all red blood 
cells into a single clump, in contrast to hemagglutination caused by viruses, 
which is recognized on the basis of the pattern of sedimentation of erythrocytes. 
Lesser degrees of bacterial hemagglutination can be gauged without difficulty. 
Appropriate controls were included. 

Hemagglutinin-absorption lest. In order to demonstrate the specificity of the 
hemagglutination test and to differentiate among antibodies reacting with 
different serological groups or types of single bacterial species, the hemagglutinin- 
absorption test was carried out as follows: suitable dilutions of the patients’ 
sera (volume 0.2 ml.) were mixed with serial dilutions of the respective bacterial 
antigen (volume 0.2 ml.); the mixtures were incubated for 30 minutes at 37C; 
modified red blood cells were then added and the hemagglutination test performed 
and read as described above. 

RESULTS 

Comparison of sensitivity of hemagglutination and agglutination methods. The 
first part of this study was devoted to a comparative evaluation of the sensitivity 
of the bacterial agglutination and hemagglutination methods, utilizing sera from 
patients with urinary tract infection and the homologous bacterial antigens. The 
results obtained indicate that the latter method was far more sensitive than the 
former. A representative example is presented in table 1: 

G. J., RP.MI Xo. 79986. A 81-year-old white man was first seen on February 
8, 1954 for investigation of painless gross hematuria of 2 months’ duration. 
Cystoseopic biopsy revealed transitional cell carcinoma of the urinary bladder. 
Urine studies on admission revealed microscopic hematuria and pyuria. Follow¬ 
ing transurethral resection of a solitary bladder tumor, the patient complained 
of frequency, urgency, burning, and nocturia. Urine analysis on April 19 con¬ 
tinued to show hematopyuria. Urine culture revealed innumerable colonies of 


Table 1. Comparison of sensitivity of Parucolobuclrum hemagglutination 
and agglutination methods 


Agglutination of 


Dilutions of Patient s Serum i 

| Modified red blood cells 

| Bacteria 

1/10 

4 

! 

1 

1/20 

4 

— 

1/40 

' 4 

— 

1 /SO 

3 ; 

— 

1/160 

« i 

' - 

1/320 


— 

0 

! i 

__ 


1 to 4 = progressively increasing degrees of agglutination or hemagglutination. 


— = no agglutination or hemagglutination. 
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Paiacolobactrum Wien subsequent urine cultuies on May 17 and July Id 
showed innumerable colonies of the same oigaiusms, hemagglutination study was 
begun Theiapy with mtrofuiantoui gave an excellent clinical lesponse and urine 
cultuie was negative on Septembei 10 

The data recoided m table 1 show that the seium of this patient caused 
hemagglutination in a dilution of up to 1 100 and bactenal agglutination in a 
dilution of only 1 10 This lesult indicates the gieatu sensitivity of the bactenal 
hemagglutination method ovei the conventional bactenal agglutination test 
Smnlai data, piesented below, weie obtained in othei patients of the piesent 
senes, with a vanety of bactenal species, and without exception the hemag¬ 
glutinin titei was substantially highei than the agglutm titer 

Appealance of bacterial hemagglutinins in scrum of patients with infection of the 
urinary tract If these bactenal hemagglutinins lepiesent l espouse of the patient 
to the nucio organism causing the urinary tiact infection, one should be able to 
demonstrate their appeaiance dunng the earl) ionise of the disease This is 
lllustiated m the following case of Pseudomonas aeiugmosa infection 
J G , RPMI No S0G48 A G(i year old white man was fust seen at the Roswell 
Paih Memonal Institute on -Ypnl 28, 1954 Hecomplained of peisistent burning 
on initiation Piev ions tieatment foi bladdei tumoi had been given elsewheie, 
consisting, m essence, of tiansurethial fulguiation (1951), segmental vesical 
resection (1951), and tiansuicthral lesection (Maich 26, 1954) Pathological 
examination of the tumor lesected m Maich 1954 showed carcinoma, glade 2 
Except for nodulanty at the legion of the bladdei base, physical examination on 
Apul 28 levealed no signihcant abnoimalities Excretoiy uiography indicated 
satisfactoiy function and normal structure of the upper urmaiy tiacts Cysto- 
scopic biopsies (Apnl 28 and August 20) m suspicious aieas levealed only in 
flammatoiy changes Since August Id, mine cultuies peisistently giew ui- 
numeiable colonies of Pseudomonas aeruginosa, and the symptoms peisisted 
despite treatment with sulfisoxazole, mtiofuiantom, and sulfameth)lthiodn/ole 
(tluosulfil) 

The data zecorded in table 2 nidiiate that hemagglutinins developed m this 
patient between August 13 and August 20 The bemaggultmm titei losefiom 
less than 1 10 to 1 040 The antibody titei lemamed at significant levels foi 
the next 2 months 

An example of a rising hemagglutinin titei is documented m a patient suffeimg 
flora Escheuchia coll infection of the urmaiy ti ict 

R G , RPMI No 81000 A 43-year old white woman, fust seen on Yugust 


Tabll 2 Appearance of bacterial hemagglutinins in serum of a patient with Pseudomonas 
aeiugmosa infection of the tainarij tiait 


Date 

Bacterial Hemagglutinin Titer 

8/13/54 

I et>s th in 1 10 

S/20/54 

1 040 

S/27/54 

1 320 

9/13/54 

1 1G0 

10/15/54 

1 320 
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Table 3. Increasing titers of bacterial hemagglutinins in serum of patient with Escherichia 

coli infection of the urinary tract 


Date 

\ 

1 

Bacterial Hemagglutinin Titer 

S/30/54 

/ 

t 

1:S0 

9/27/54 

\ 

l 

1:1230 

10/11/54 

\ 

1:12S0 


Table 4. Bacterial hemagglutinins in serum of patient with Aerobactcr aerogenes infection 
of the urinary tract and in random patients’ sera 

Patients A aerogenes Hemagglutinin Titer 


Random eases 


H.A. 

1:2560 

1 

i 

1:10 

o 

Less than 1:10 

3 

Less than 1:10 

4 

Less than 1:10 

5 

Less than 1:10 

6 

Less than 1:10 

7 

Less than 1:10 

S 

i Less than 1:10 

9 

I Less than 1:10 


24, complained of painful gross hematuria of 2 weeks’ duration. Right costo¬ 
vertebral angle tenderness was present on initial examination. Cystoscopy 
revealed vesical mucosal changes consistent with mild cystourethritis, and 
urine cultures on August 30 and September27 revealed the presence of E. coli. Ex¬ 
cretory urography demonstrated normal structure and function of the upper 
urinary tracts. Periodic urethral dilatation was performed, and the patient’s 
urinary sj'mptoms subsided promptly. Subsequent urine cultures on October 
11 and November 15 were sterile. 

The data recorded in table 3 show that the titer of bacterial hemagglutinins 
rose from 1:80 on August 30, to 1:1,280 on September 27, 1954. This rise in 
hemagglutinin titer occurred within 2 weeks after the appearance of symptoms 
of infection. The data, therefore, suggest that the increase in hemagglutinins 
represents a specific antibody response to the E. coli infection. 

The presence oj bacterial hemagglutinins in random human sera. If the presence 
of bacterial hemagglutinins in the sera of the above patients represents specific 
antibody response to the infection, one should then postulate that random 
human sera obtained from individuals without infection of the urinary tract do 
not have these hemagglutinins in corresponding titers. To elucidate tills point, 
the titer of hemagglutinins against Aerobacter aerogenes in the serum of a 
patient (H. A.) with Aerobacter aerogenes infection of the urinary tract was 
compared with the titer of antibodies in sera obtained from nine random cases. 
The results of this study are summarized in table 4. 

The data recorded in table 4 show that the hemagglutinin titer of the serum 
of the patient against his own strain was 1:2,560. In contrast, the nine sera 
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obtained ftom landom cases, did not have hemagglutinins against this nncro- 
01 gamsmm a titei lughei than 1 10 Simihi observations were made with othei 
seia and bactenal antigens and levealed that titeis of bactenal hemagglutinins 
against heterologous battel ul antigens rarely were piesent in titers of 1.100 or 
lughei 

The type- or group specific bacterial hemagglutinin i espouse of patients with 
infection of the unnary tiact Many of the bacterial speues (Escherichia, Aeio- 
bactei, Paiaeolobactium and others) responsible foi urinary tract infection of 
human beings are known to be eompiiscd of seveial serologically different 
gioups Foi this leason, study was made to determine if the hemagglutinin 
lesponse of patients with infection of the uiinaiy tract is species or group- 
specific The hemagglutinin lesponse of a patient with a mixed infection of the 
unnaiy tiact due to Esclieiichia coh and A aeiogenes was studied simultaneously 
with strains isolated fiom tins and othei patients 

M H , RPMI No 7169S V 55-yeai old white woman began to have unnary 
frequency and burning in June 195-t In 1951 and again m 1952, she had extensive 
pelvic suigeij foi prnnaiy adenocarcinomas of the uteius and of the left ovaiy 
X my therapy had been gn en also m 1951 Since June 1953, she had been leceiv- 
mg local bladdei instillations of silver mtiate solution for a late radiation leae- 
tion Uiine cultuies duung the past yeai revealed the piesence, singly or m 
combination, of Staphylococcus auieus hemolyticus, Proteus ammoniac, Aeio- 
baetei aerogenes, Streptococcus non-hemolyticus, and Escherichia coh, despite 
penodio sjstemic treatment with penicillin, sulfisoxazole, and chloiamphemcol 
The ui me cultuie on Septembei lOievealedA aerogenes and E coh Aftei a 
senes of uietlnal dilatations failed to improve the patient, mtiofurantoin was 
administered sjstenucally with sudden symptomatic mipi ovement Excretory 
mogiaphy, however, revealed bilateral hydronephrosis, and her mine cultures 
ieinamed posihie 

The data lecoided m table 5 show that the patient’s seium obtained on 
Septembei 10, October 1 and October 22 contained hemagglutinins against both 
of hei stiains of E coh and V aerogenes In contrast, the same sera did not 
cause hemagglutination of led blood cells which weie modified by heteiologous 
stiains of E toll and A aerogenes obtained fiom other patients Fuitheimoie, 
the seia of the lattei patients weie found to agglutinate led cells which weie 
modified with the homologous antigens These findings indicate that the antibody 


Table 5 Type (group) specific Escherichia coh and lerobacter aei ogenes hemagglutinin 
response of patient with infection of the urinary tract 


Patient s Serum (Date) 


E coh ; 


A aerogenes 

Homologous ] 

Heterologous 

Homologous | 

Heterologous 

j Hemagglutinin titers 

S/10/ot 

1 640 

Less than 1 10 , 

1 040 

Less than 1 10 

10/1/54 

1 1 040 1 

I ess than 1 10 

1 so 

Less than 1 10 

10/22/54 

1 320 | 

Less than 1 10 

1 so 

T ess than 1 10 
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Table 6, Hemagglutinin-absorjUion test 


Absorbing Antigen 


Result of E. coli 
Hemagglutination Test 


E. coli, homologous .j — 

E. coli, heterologous. 1 -l 

A, aerogenes, homologous.! -f- 

A. aerogenes, heterologous.; -j- 


+ = hemagglutination. 

— = no hemagglutination. 

response, as measured by the bacterial hemagglutination test, against E. coli and 
A. aerogenes, is a group-specific rather than species-specific. Such a result is to 
be expected, since these bacterial species are comprised of numerous serogroups 
and serotypes. 

Hemagglutinin-absorption lest. If the observed agglutination of red blood cells 
modified by various bacterial antigens is due to the actual presence of bacterial 
antibodies in the sera of these patients, the removal of these antibodies by means 
of homologous bacterial antigens should be possible. This was accomplished, as 
illustrated in the data presented in table 6. In this experiment, the serum of 
patient M. Ii. (see table 5), before and after absorption with several bacterial 
antigens, was tested with red blood cells modified by E. coli antigen prepared 
from the patient’s own strain. 

Table 6 indicates that the E. coli antibodies were removed from the serum 
only by the homologous strain of E. coli and not by a different strain (group) of 
the same bacterial species. Moreover, Aerobacter aerogenes, obtained either from 
the patient or elsewhere, failed to absorb the E. coli antibodies. These data again 
reveal the specificity of the hemagglutination test and clearly show' differences 
between several strains of E. coli and between E. coli and A. aerogenes. The 
results suggest strongly that the factor in the serum responsible for hemagglutina¬ 
tion is indeed an antibody. 

Persistence of bacterial hemagglutinins in (he sera of a patient with infection of 
the armory tract. How' long hemagglutinins persist in these patients was studied 
next. An example of the persistence of bacterial hemagglutinins in high titer is 
illustrated in the following case: 

S. S., RPMI Xo. 25447. An 81-year-old white man has been under continuous 
observation since 1936, when a squamous cell carcinoma of his bladder was 
diagnosed by biopsy and treated by radium pack emanation. Since that time he 
has complained of urinary hesitancy, burning, and nocturia. Urethral instru¬ 
mentation has been exceedingly difficult. Endoscopieally, depressed bladder 
capacity and a contracted vesical neck have been observed. X-ray studies re¬ 
vealed a poorh r functioning right hydronephrosis. Since 1948, pyuria has been 
present and urine cultures have grown various combinations of Staphylococcus, 
Streptococcus, Proteus, E. coli, and Pseudomonas. From August 18, 1954 until 
December 1, 1954, tea consecutive pure cultures of Pseudomonas aeruginosa 
were obtained, despite intensive administration of many antibiotic and chemo¬ 
therapeutic agents. 
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Table 7. Homologous baclet ial hemagglutinins in tilers of 1:160 and aboic in sera of patients 
with uunanj tract infection 


Bacterial Species 

Number ol 

Positive 

' Patients* 

Negative 

Escheiichia coli 

2 

2 

Acrobacter aerogenes 

5 1 

o 

Paracolobactium 

C 

5 

Pbeudomoims 

5 

7 

Proteus. 

2 

3 

Alcaligenes . . 

0 

I 

Total 

20 

20 


* Ii\clutlcs> eases with multiple infection 


Eight serum specimens obtained from this patient between August 18, 195-1 
and November 18, 1954 all contained homologous bacterial hemagglutinins in 
high titer (1:0,400). In this particular patient, the infection peisisted. Data are 
not available in the present study regarding the persistence of bacterial hemag¬ 
glutination following recovery from the infection. 

Demonstration. of bacterial hemagglutinins in significant titers in the sera of 
patients with infection of the urinary tract. The data obtained in these bacteria! 
hemagglutination studies on twenty patients with infection of the urinary tract 
are summarized in table 7. Six different bacterial species weie encountered, 
namely, E. coli, A. aerogenes, Paraeolobactrum, Pseudomonas, Proteus, and 
Alcaligenes. On the basis of studies of patients’ sera and heterologous antigens 
it appeals that a titer of bacterial hemagglutinins of 1: ICO and above is uncom¬ 
monly found. For this reason, seia containing hemagglutinins in titers of 1:80 or 
less ueie considered as negative and sera with titers of 1:100 and above as 
positive. The sera of 20 patients were tested with antigens prepaied fiom the 
patients’ own strains. Since the urine from some of the patients harboied more 
than one type of micro-organism, their sera were studied with more than one 
bacterial antigen In all, 40 antigens were available. Significant titers were 
detected with twenty, or 50 per cent, of these antigens. Had serum specimens 
taken one to three weeks after infection been available in all cases, additional 
positive lesults might have been obtained. Table 7, furthermore indicates that, 
with the exception of a single stiain of Alcaligenes, antibodies to all groups of 
micro-organisms were found. 


DISCUSSION 

This investigation was undeitaken in older to find a practical method for the 
determination of antibodies which will be more sensitive than the conventional 
and hitheito available bacterial agglutination test in the study of patients with 
infections of the urinary tract. The data obtained in this study indicate that the 
hemagglutination method offeis this advantage. The bacterial hemagglutination 
test was far moie sensitive than the conventional bacterial agglutination method, 
and antibodies were demonstiated in patients with infection due to a variety of 
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gram-negative bacilli, including E. coli, A. aerogenes, Proteus, Pseudomonas, and 
Paracolobactrum. In random human sera, bacterial hemagglutinins were found 
only in low titer. That the active principle in the serum is indeed an antibody is 
substantiated by the results of hemagglutinin-absorption tests. Of course, many 
more patients will have to be investigated by means of this hemagglutination 
test before conclusions can be drawn as to the frequency with which these 
individuals respond with the formation of specific bacterial hemagglutinins. The 
data obtained warrant further investigations in this direction and may eventually 
aid in the solution of many problems. For example, with presence of more than 
one bacterial species in the same urine sample, differentiation conceivably may 
be made between the infecting and the contaminating micro-organism by de¬ 
termining the hemagglutinin response of the patient. By this information, one 
may be guided in the selection of the appropriate antibiotic. The hemagglutina¬ 
tion and hemagglutinin-absorption methods also promise to be of value to 
distinguish between relapse of an old infection and a new infection with an 
antigenically different micro-organism, even though both may belong to the 
same bacterial species. Finally, it is now possible to compare the antibody re¬ 
sponse of patients suffering from both urinary tract infection and malignancy 
with that of similar individuals with urinary tract infection only, and to assess 
the effect, if any, of x-radiation on the hemagglutinin response of such patients. 

SUMMARY 

A study was undertaken on the antibody response of 20 patients with infection 
of the urinary tract, utilizing the new bacterial hemagglutination method and the 
conventional bacterial agglutination test. 

Hemagglutinins were demonstrated against a variety of bacterial species, 
including E. coli, A. aerogenes, Proteus, Pseudomonas, and Paracolobactrum. 

The hemagglutinin titers without exception exceeded those obtained with the 
bacterial agglutination test. 

The appearance of these hemagglutinins and a significant increase in their 
titer were demonstrated within a few weeks of the onset of evidence of infection 
in some of these cases. 

In other cases, with continuation of the infection, hemagglutinin titers re¬ 
mained at high levels for a period up to three months. 

In multiple infection, hemagglutinins against more than one bacterial species 
were demonstrated. 

The specificity of these antibodies was demonstrated by the use of hetero¬ 
logous antigens as well as by means of the hemagglutinin-absorption method. 

The data obtained in this study warrant more extensive investigation of the 
potential usefulness of the bacterial hemagglutination test in patients with 
infection of the urinary tract. 
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USE OF BAG URETERAL CATHETERS FOR NEPHROGRAMS 
OBSTRUCTIVE NEPHROGRAMS 

CARL D BERRY, JR vnd ROLAND R CROSS, JR 

From the Uroloo’J Section of the Department of Surgery, Veterans Adnumslt ahon Hospital, 

limes. III 

Diagnostic and therapeutic technique in uiology has reached a stage where 
emphasis is now being placed on the necessity foi eaily diagnosis to further 
impiove therapeutic lesults The foundation foi eaily diagnosis m uiology is still 
the use of cystouiethioscopy and uiogiaphy combined with a thoiough histoiy 
and physical examination Hon ever, when a seaich is made foi suspected disease 
in the kidneys by excietoiy 01 letiograde pyelograms, there is dependence on 
changes that will distort 01 displace the collecting system An eaily lesion in the 
parenchyma that does not involve the calyces 01 pelvis may w ell be overlooked 
When such involvement occurs, it all too often lieialds advanced pathological 
changes that may not be amenable to cuiative tieatment The urologist is 
occasionally faced with the problem of bleeding from the upper urmaiy tract, the 
cause of which cannot be asceitamed by exhaustive uiologic suivey—the so- 
called “essential hematuria” cases Sutgical exploration of the kidney often is a 
synonym for nephiectomy m these cases, as actual exploration can only be done 
in limited manner Expectant followup in such a case may mean waiting foi 
development of an advanced lesion Foi diagnostic problems that anse where 
good delineation of the lenal parenchyma would be of value, we must lely on 
neplnography The term “nephiogram” or “nephiography” is not being used m 
this instance to include visualization of the renal outline as seen on the plain 
film oi after retioperitoneal an insufflation 

Tins paper is presented to emphasize the potential value of nephiogiaphy m 
the diagnosis of renal parenchymal lesions, and our experience with the technique 
of obstiucting the ureter by bag catheteis to obtam neplnogiams 

BACKGROUND 

It has long been known that intensification of the lenal shadow can occui with 
intravenous urogiaphy in the face of acute ureteral obstruction This “seeondaiy 
x-ray sign” of ureteral obstruction was pointed out by Wesson and Fulmer as 
early as 1932 Hellmei was the fust author to emphasize the possible value of 
nephiogiaphy as an aid in the diagnosis of renal parenchymal disease He 
showed two illustrations of nephiogiams with areas of decieased density which 
proved to be a lenal tumoi and a cyst These nephrogiamsiesultedfiom accidental 
uieteral obstruction 01 external compression, and not from aitificiallj induced 
ureteral obstiuction Leighton’s woik piov ed the potential v alue of nephiography 
as a tool foi eaily diagnosis of kidney disease He produced small mfaicts m dog 
kidneys using an electnc curient to devitalize small segments of tissue The 
uieteis weie then ligated and mtiavenous Biography carried out Leighton 
Accepted for publication April 6, 1955 
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showed several nephrograms in which small devitalized areas in these kidneys 
were clearly demarcated as radiolucent zones. 

With the techniques now available, nephrograms can be produced on the 
basis of two different principles. One of these is by concentration of contrast 
media in the vascular network of the kidneys. The procedures of aortography 
and rapid intravenous injection of dye as advocated by Rose et al. utilize this 
principle. The production of nephrograms by this method is dependent on the 
rapid injection of dye followed by prompt x-ray exposure, as sufficient dye con¬ 
centration to show the renal parenchyma adequately for diagnostic purposes 
will only 7 be present for a very short time. The second principle is based on the 
concentration of contrast media in the tubules of the kidney. In the presence of 
acute ureteral obstruction, the intrarenal pressure may reach a level at which 
glomerular filtration is suppressed. This suppression of glomerular filtration is 
apparently not associated with cessation of tubular function. Therefore, iodides 
may be secreted into the renal tubules where they will remain, creating a diffuse 
accentuation of the kidney on roentgen examination. 

Hickel (in the French literature) was the first to try to produce nephrograms 
by a method of internal obstruction of the ureter. He inserted ureteral catheters 
and connected them to a fluid reservoir to produce constant hydrostatic pressure. 
Weens and Florence were the first to publish an account of a simple method for 
artificial obstruction of the ureter to produce nephrograms. They utilized the 
Dourmashkin bag ureteral catheter. After insertion of the catheter into the 
abdominal segment of the ureter, the bag was inflated with mercury to obstruct 
the ureter and 35 per cent diodrast was given intravenously. Leighton, working 
independently, also reported use of internal ureteral obstruction for nephrog- 
raphy. He used a bag ureteral catheter which was constructed by Wild. This 
catheter was a modification of the Dourmashkin catheter and allowed easier in¬ 
troduction into the ureter. Illustrations shown by these authors showed neph¬ 
rograms of good quality, both of normal renal parenchyma and parenchymal 
lesions. 

METHOD .VXD MATERIALS 

Many of the special techniques for diagnosis in medicine today are complicated, 
requiring special materials, training and personnel, and in some cases, carry 
considerable risk to the patient. Although they may be extremely valuable as an 
aid in a certain diagnostic problem, they 7 may not be adaptable to everyday 7 
practice, and, hence, not used as often as they should be. The procedure of 
ureteral obstruction by bag ureteral catheters to obtain nephrograms requires 
no complicated equipment and can be carried out without undue time and effort 
on the part of the urologist or patient. 

The bag catheter. The ureteral catheter used for this procedure is a modification 
of the Dourmashkin bag catheter and was developed by Leighton and Wild. It 
was easily' made up at our clinic and required no special materials. A 5F radio¬ 
paque ureteral catheter with filiform tip is used. A thin latex sheath approx¬ 
imately 7 1.5 cm. in length is fitted over the hole near the tip of the catheter and 
secured to the catheter at either end with fine black silk, using a whip knot. 
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Tig 1 Bag catheter read} for use 

Since thebe materials fit snugly, theie is no appieciable mciease in the diameter 
of the catheter (fig l) Ihe lug is inflated by injection through the lumen of the 
cathetei 

Olhci materials The only additional equipment lequned is that nInch would 
be used m loutme letiograde and intravenous pyelography This includes one oi 
two Luer Lok syimges fitted with 20 gauge needles, one oi tuo hemostats, medi 
cine glass containing a small amount of ladiopaque dye, equipment foi mtia- 
venous dye injection, and the cystoscope We use the 24F Broil n Buergei 
cystoscope mth convex sheath This size cystoscope mil easily accommodate 
tno bag catheters if both ureteis aie to be catheteri/ed It is adnsable to nisei t 
the bag catheteis into the catheteiliing element m a retiograde mannei so as 
to avoid tearing the delicate latex sheath, which may occui if they me pushed 
thiough the rubbei tips 

Piepaiation of the patient This aspect is placed undei a sepaiate sub heading 
to emphasize the linpoitance of having the patient well piepaied pnor to this 
proceduie Fecal and gas content in the bowel makes foi difficult mteipietation 
of any uiogiam, but particulaily so in lieplnogiaphy Oieilying gas shadows 
etc will completely eliminate the possibility of locating a small ladiolucent zone 
in the kidney paienehyma lepresentmg an early lesion Figuie 2 lllustiates this 
showing an obstiuctive nephiogiam of excellent quality foi mteipietation with 
the exception that oveilying gas shadows obseme the lowei pole Routine 
piepaiation includes cleansing enemas, if necessaiy, one oi two days piioi to the 
pioceduie The patient is given one oi two ounces of castoi oil m the late aftei 
noon pieiedmg the day of examination Fluids and food aie withheld aftei 
midnight The patient is encouiaged to be up and about as much as possible 
befoie the proceduie which aids in the expelling of flatus Piostignune is also 
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Fig. 2. Overlying gas shadows obscure lower pole distorting otherwise perfect nephro¬ 
gram. 


given at one-half hour intervals for three or four doses in some eases. A prelim¬ 
inary film is always taken and the procedure postponed if the patient is not 
adequately prepared. A mild sedative is administered and supplemented with 
demerol 50-100 mg. intramuscularly in some eases. 

Technique. We use a technique similar for the most part to that reported by 
Florence and Weens and also Leighton. After routine cystoscopic inspection of the 
bladder, one or both ureters are catheterized with bag ureteral catheters. 
The catheters are inserted well into the abdominal portion of the ureter (approx¬ 
imately 15-20 cm.) so as to preclude their slipping out. The cystoscope is then 
removed, leaving the catheters in situ. Inflation of the bag is carried out by 
slowly injecting 0.5 cc of skiodan through the catheter lumen using a Luer-Lok 
syringe and 20 gauge needle. A definite resistance can usually be felt while 
inflating the bag. If some resistance is not encountered, one should be suspicious 
of a puncture in the bag. Except in dilated ureters, it is important not to inflate 
the bag with more than 0.5 cc of dye in most cases. Overdistention of the bag 
will cause definite discomfort to the patient and even severe colic in some cases. 
We have had no trouble when keeping the amount to approximately 0.5 cc in 
ureters of normal caliber, and this amount has not allowed leakage around the 
point of obstruction. A hemostat is placed on the end of the catheter to maintain 
inflation of the bag and taped to the thigh. We have found it necessary to use 
one or more hemostats directly on the end of the catheter to prevent leakage 
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Fig. 3 


back through the lumen. Plugging the catheter lumen with rubber tips, tooth 
picks, etc. was not effective in pieventing leakage. Theie should be no trouble 
with leakage from the bag itself as long as it is checked by inflation just prior to 
insertion and caution is exercised against over-inflation. A film is taken to note 
proper bag inflation and catheter position. A period of 15 minutes is then allowed 
to elapse prior to the intravenous injection of dye. This will allow a column of 
urine to collect above the point of obstruction and to fill the upper collecting 
system. This results in a moie rapid concentration of contrast medium in the 
parenchyma. Figuie 3, A illustrates this. Although dye is present in the calyces, 
theie is absence of contrast medium in the pelvis and ureter above the obstructing 
bags, even though they aie located low in the pelvic portions of the ureters. 
Following the period of waiting mentioned above, 25 cc of 70 per cent urokon is 
given intravenously. Fifteen minutes following dye injection, a seiies of films 
are taken at periodic intervals. The number of films and time intervals will 
vary with each individual case, depending on when a diagnostic nephrogram 
appears and what information is desired. In most cases, nephrograms of excellent 
quality have appealed in 45 to GO minutes. We usually make exposures at 15 or 
30-minute intervals until the desired nephrogram is obtained. When using this 
procedure for differentiation of an extrarenal mass, the first 15-minute film will 
often give the desiied information. A longer period of obstruction with additional 
intensification of the renal parenchyma is iequired when looking for an early 
or obscure renal lesion. The patient may be moved from the x-ray or cystoscopic 
table in between films if so desiied. After satisfactory nephrograms are obtained, 
the bag is deflated, the catheter lemoved and the patient placed in the upright 
position. Another film is then taken. Release of the contrast medium will often 
allow excellent filling of the upper collecting system and urinary bladder in 
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addition to the nephrogram. Figure 3, B shows the same case as in A after 
removal of the bag catheters, and the patient placed in the upright position. 
Note the good filling of the upper collecting system and urinary bladder in 
addition to the nephrograms giving rather striking visualization of all those 
portions of the urinary tract on one film. The calyces and pelves, which were 
slightly dilated with obstruction, have immediately come back to a normal 
contour. 

We have obtained the sharpest nephrograms in most cases when using bilateral 
ureteral obstruction, as would be expected. However, unilateral obstruction on 
the side in which parenchymal visualization is desired will also give good results 
although obstruction usually must be maintained for a longer period of time. 
If, for any reason, a catheter cannot be inserted up the side in which visualization 
is desired, catheterization and obstruction of the other side should be carried 
out anyway. Obstruction of the contralateral kidney will often increase the 
excretion of dye through the unobstructed kidney and give a good nephrogram. 

RESULTS 

The aforementioned procedure has been performed on 14 patients to date. 
Nephrograms of good quality for interpretation were obtained in 10 cases. 
Inadequate preparation of the patient and difficulty maintaining inflation 
of the obstructing bags were the chief sources of trouble in the four unsuccessful 
cases. This chiefly occurred early in the series before the technique was properly 
worked out. 

In no instance was it necessary to discontinue the procedure because of dis¬ 
comfort to the patient. Nine of the patients admitted to some sensation of mild 
pressure in the back or loin. One patient complained of severe colic after inflation 
of the bag. It was discovered that over 1 cc of dye had been injected into the bag 
which had markedly overdistended the ureter. This patient tolerated the pro¬ 
cedure well after the bag was re-inflated to a lesser amount (0.5 cc). Some of the 
patients were examined up to 2 hours without onset of pain or distress. 

Possible damage to the kidneys must be considered when using a procedure 
which calls for complete obstruction of the ureter. There has been no evidence 
of this to date, as judged from followup examination of the urine, blood chem¬ 
istry, urinary output and excretory urograms in some cases. We have observed 
transient microscopic hematuria up to five days following this procedure. 
Evaluation of this is difficult because of the instrumentation involved. Weens 
and Florence carried out selective phenosulfonphthalein tests in addition to 
urine examination and excretory urograms on the 8 cases reported by them. 
They were unable to detect any permanent structural or functional changes in 
any of their cases. It is well known that ureteral calculi may produce obstruction 
for a limited period without causing permanent pathologic changes in the kidneys 
or ureters. 

We are unable to report to date any cases in which an obscure lesion was 
discovered by this procedure in the face of normal pyelograms. We intend to 
continue to use this procedure in an effort to pick up such a lesion. The nephro- 
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grams shown in figuie 3 aie from a patient in whom a biopsy from a rib showed 
metastatic carcinoma with strong suspicion that it came from a kidney tumor. 
Pyelograms were done and appeared normal. Bilateial nephrography was then 
carried out in an attempt to find an obscuie lenal tumor giving origin to a rib 
metastasis. These nephrograms were interpreted as normal. In view of these 
negative findings, we feel that the metastatic lesion is trot originating from a 
primary tumor in the urinary tract. The patient will continue to be followed 
closely to see if these conclusions are substantiated. A case of “essential hema- 
tuna” showed normal nephrograms by the obstructive technique and is being 
followed closely for development of a demonstrable lesiorr. Obstructrve nephro¬ 
graphy has been of value in several cases where differentiation of art extiarenal 
mass was required. In the past, we have relied on retroperitoneal air insufflation 
by the Rivas technique for these problems. Recerrtly we have made use of the 
obstructive nephrogram and have found it to be most satisfactory, particularly 
in extrarenal masses that are immediately adjacent to the kidney where ah' 
insufflation would still not show a good demarcation betweerr the kidney and the 
mass. We have beeit misled oir one occasion, however, evert when using obstruc¬ 
tive nephrography in this type of case. This patient had a palpable mass m the 
left upper quadrant. Pyelograms showed downward displacement of the left 
kidney with distortiorr of the upper calyces. Figure 4 shows an obstructrve 
nephrogram of the left kidrrey iir this patient after one hour. It can be noted that 
there is art irregular line of demarcation between normally functioning kidney 
and apparently nonfunctioning tissue at the superior pole represented by a 
radiolueent mass. On the basis of this interpretation, the left kidney was cx- 
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Fig. 5 


plorecl with a preoperative diagnosis of renal tumor. At surgery, a large pan¬ 
creatic cyst was encountered which was impinging directly on the superior pole 
of the left kidney and had caused definite indentation and atrophy through 
pressure. The upper pole of the kidney, seen at surgery, was dark indicating 
vascular and parenchymal compression. 

Figure 5 shows a 45-minute obstructive nephrogram in a patient with calcifica¬ 
tion in the right kidney. The pyelograms in this patient were within normal 
limits as were urine culture studies, including those for tuberculosis. The nephro¬ 
gram shows the calcification to be in the cortex of the kidney and surrounded by 
a radioluceut zone. There is a strong suspicion of a calcified renal tumor in this 
case, although calcified cyst or tuberculoma cannot be ruled out. This patient 
was reluctant to submit to surgery and has since moved to another city. The 
nephrograms in this patient also illustrate another interesting phenomenon. As 
can be seen, there is definite demarcation between the cortex and medulla of the 
kidney with heavier dye concentration in the medullary zone where the tubules 
of the kidney are situated. In some nephrograms we have obtained, the renal 
pyramids have also been demonstrated in addition to demarcation of the cortex 
and medulla. This is at variance with the statement of Weens et al. who found 
the "cortex attained greater density than the medulla." The intensification of 
the medulla would be anticipated with the use of this technique and the present 
concepts of secretion of contrast media and renal function. 

Homer Smith states that diodrast, iopax and hippuran (all iodine compounds) 



I3VG UI1LTLRVL C VTHErLRS FOB NEPHROGRVVIS 


C91 


aie exacted by tubules and lia\ e a renal extraction ratio close to 1 0 Tins 
would mean that that poition of the kidney which is mostly tubulai, namely, the 
medulla, would have the gieatest concentration of the iodine This also explains 
why the neplnogiam is able to be demonstiated by this method in the face of ail 
obstiuction winch piobably pioduces a back piessuie sufficient to stop filtiation 
pressuie—the tubules aie doing the woik 

DISCUSSION 

Although tins pioceduie has been pievionsly descubed, it apparently has not 
gained in populaiity as a method for nephiography The limited numbei of cases 
lepoited m which it has been peifoimcd is insufficient for any conclusions as to 
its possible value m the eaily diagnosis of lenal paienchymal lesions It would 
appeal, liowevei, that it has several distinct advantages over other techniques 
of nephiogiaph} It eliminates the necessity foi rapid dye injection and immedi¬ 
ate x laj exposuies for only a limited penod, as is the case m aoitography and 
lapid mtiavenous injection techniques Thus, it will allow careful compaiative 
study of neplnogiams foi the puipose of picking up small, peisistent radiolucent 
aieas which may lepiesent pathological changes not demonstrated on the pyelo- 
giarns The patient’s position may be changed foi oblique and other views 
without the limitation of the time factoi The technique is simple and lequires 
no special equipment or tiaunng for the uiologist The quality of the nephi o- 
giams obtained appeals to be as good 01 supenoi to those obtained by otliei 
methods Bettei delineation between the kidney and an extiarenal mass can be 
expected when using nephrography The pioceduie may be of moie value than 
othei techniques when lnfoimation is needed as to the amount of functional 
lenal tissue present, such as in a boiderlme case being consideied for pyeloplasty 
veisus neplnectomy The patients on whom the piocedure has been done to 
date hav e tolerated it well w ltli no evidence of ill effect 01 renal damage 

Theie Ins not been a sufficient number of cases reported to allow complete 
evaluation 01 lecommendation of nephiography by the obstiuctive technique 
Interpietation of these nephiogiams with respect to eaily lesions may prove to 
be difficult 01 impractical 4s in any othei method of nephiography oi pyelo 
giapliy, the lnstoiy and clinical findings must be correlated with the other 
diagnostic data in oidei to leach the diagnosis The safety of the pioceduie must 
be bettei substantiated We have applied the contiamdications to letiogiade 
pyelography to this piocedure to date, with an even more conseivatice attitude 
with legard to cases wheie infection or diminished renal function is piesent 
Vlthough the technique takes moie time than other methods, it is believed that 
this is offset bv the othei adv antages obtained It is not intended to minimize 
the value of the othei methods of nepln ogiaphy mentioned Each has its definite 
value in a paiticulai case 

SUMUVRX 

Expenence and lesults with the technique of obstructive nephrogiaphy 
using bag uieteial catheters done on a limited numbei of cases have been re- 
poi ted 
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I'h, 2 C i'0 of Bunge ami H irncss reported is “unil iter vl poh cj Stic Sidney in m in 
funt” (1 Urol , 65 973,1951) Vppciruicc ind desouption lescmblc multicjstic entitj 

Fiom the above descnption it in apparent that the condition tie aie discussing 
has many unique chaiactenstics m addition to its unilateial occuiience uhich 
justify setting it apait fiom the commonlj iciogm/cd polycystic kidneys (hg 1, 
A,B,C) In both the infantile and adult foims of the lattei, the lenifoun contoui 
of the oigan and the calyceal pattern (although distoited) aie letamed and on 
nucioscopio section \aiyiiig amounts of iclatively noiinil appealing nephions 
capable of function are liiteispcrscd amongst the muunieiable cysts The 
infantile poljcystic kidney is sponge like m appeuance due to myiiads of small 
cysts of umfoim size uheieas the multicystic kidney lesembles a clustei of giapes 
with great variation m the size of the cysts which number only a dozen or so at 
most and the entue mass contains no paienchyma woithy of the name 

fllultiloculai cystic kidney may be distinguished by the fact that 1) the 
disease piocess is limited to a poition of the kidney only, so that an obviously 
noimal segment lemams umnvolved, and 2) the huge cjsts aie subdivided and 
partitioned so that lie find cjsts within cysts with consequent lobulefounation 
(fig 1, D) Snnilaily an otheiwise noimal kidney containing multiple simple 
cysts may be lecognized easily 

Considerable confusion exists in the liteiatme regaidmg the mteuelationships 
and diffeiences of the lenal lesions in which cj'st formation is a piedonunant 
featuie m the clinical and pathologic pictuie Pait of this confusion anses fiom 
loose use of the woid “polycystic” to include anj r of the abovementioned types 
uheie moie than one cyst is present bmee in clinical practice the concept of 
heredity, bilatcrality, piogiession and death is so closely associated with the 
term polycj stu kidney, it is suggested that this designation had best be lestncted 
to whit all lecogmze as tiue polycj stu disease Similailj moie discriminating 
use of the descriptive teims multiloculai,” ‘multiple simple” and “multi¬ 
cystic” as applied ill any given case will help umaiel the pioblem of the cj’stic 
kidnej (fig 2) 


hTIOLOGl OF MULTICl STIC MON El 

The mologist is haidly competent to pass upon the validity of the diffeient 
thcoucs advanced is to the etiology of lenal cjst foimation In the emrent 



696 


IfARRY M. SPENCE 


literature the original “failure of union” theory of Hilderbrant, the “persistence 
of vestigal structures” thesis of Kampmeier and the “localized urinary obstruc¬ 
tion plus vascular impairment” mechanism postulated by Hepler, all have their 
adherents and critics. None seems universally satisfactory or acceptable in all 
cases. If one may be permitted oversimplification for the purpose of correlating 
these three theories with the clinical behavior of the different types of cystic 
disorders, it is suggested that Iiepler’s theory explains multilocular cystic 
kidney, the theory of Kampmeier best fits in with true polycystic disease, while 
the “failure of union” between the ureteral bud and the metanephric blastema 
appears tenable in explaining multicystie kidney. 

Actually all that can be stated definitely in this regard is that multicystie 
kidne}'- is a congenital defect resulting from fetal maldevelopment, not on an 
hereditary basis. Again this is in contradistinction to true polycystic disease in 
which the etiologic process is not only congenital, but also represents an inherent 
genetic fault. As a corollary, the finding at operation of an unsuspected true 
polycystic kidney implies that its mate sooner or later will be similarly involved 
while the finding of a multicystie or multilocular lesion does not cany the same 
grave connotation. 

CLINICAL PICTURE OF MULTICYSTIC KIDNEY 

Most of the reported eases of multicystie kidney are strikingly similar and 
lead to the following composite picture. On routine abdominal palpation in an 
otherwise healthy infant, a large unilateral, lobulated, nontender, movable mass 
is found in the flank. In a few cases vomiting, distention and other gastro¬ 
intestinal symptoms due to displacement of the bowel by the mass have been 
present and in a still fewer number, pain in the renal area has led to urologic 
investigation. Urinalysis and other laboratory studies are normal. 

On urography a sizable mass will be revealed as a soft tissue shadow on the 
plain roentgenogram. Most important is complete absence of excretion of the 
excretory urographic dye on the involved side associated with a normal ap¬ 
pearing kidney on the opposite side. Cystoscopy and attempted retrograde 
study, when performed in the reported cases, have shown either an absence of 
the ureteral orifice on the side corresponding to the lesion or a blind termination 
of a small ureter below the ureteropelvic junction. 

There is no predilection for side or sex. While the majority of patients with 
multicystie kidney have been infants, it is probable that a similar process occurs 
in adults. 

The differential diagnosis includes Wilms’ tumor, closed hydronephrosis 
secondary to ureteropelvic obstruction, true polycystic and multilocular cystic 
kidney, mesenteric cyst, neuroblastoma, and other nonrenal retroperitoneal 
masses. Except for Wilms’ tumor and hydronephrosis these conditions may be 
differentiated by complete urologic study. Even if a definite preoperative 
diagnosis cannot be made, since the treatment of multicystie kidney itself as 
well as these conditions with which it may be confused is primarily surgical, one 
need not delay operation in the presence of a normal kidney on the opposite 
side. 
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As stated, the treatment of multicystic kidney is nephrectomy after demonstra¬ 
tion of a life supporting contralateral kidney. The transperitoneal approach has 
certain advantages hi that early control of blood supply, avoidance of injury to 
adjacent viscera and abdominal exploration particularly of the opposite kidney 
is possible. Since multicystic kidney is unilateral, the prognosis is good. 

Four case reports of patients emphasizing the above features will be presented 
followed by a review of the literature and abstracts of the previously reported 
cases of multicystic kidney. 


CASE REPORTS 

Case 1. F. M. E., Dallas Medical & Surgical Clinic Xo. C-9858, a 3-month- 
old female infant, was referred for urological examination after a left sided 
abdominal mass had been detected one week previously on routine “well baby 
examination.” The referring physician originally felt that the mass might 
represent a megacolon but a barium enema showed the colon to be normal 
except for displacement by a retroperitoneal mass. Palpation revealed a movable, 
nontender, lobulated mass arising in the left flank and extending across the 
midline of the abdomen and from the costal margin above to the pelvic brim 
below. Urinalysis and blood counts were normal. A plain film of the abdomen 
showed a lobulated soft tissue shadow corresponding to the mass felt on physical 
examination. Excretory urography showed the right kidney to be normal but 
no dye excreted on the left through a 30-minute exposure. At cystoscopy the 
left ureteral orifice could not be found after prolonged search. A roentgenogram 
of the chest was interpreted as normal. 

At this point, although the exact diagnosis was hi doubt, it was felt that 
further investigation would not be fruitful, so surgical exploration was decided 



Fig. 3. Case 1. 4, surgical specimen. B, attempted injection showing stenotic ureter with 
little or no dye entering cysfc>. 
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upon with a preoperative diagnosis of cystic disease of the kidney, Wilms' tumor, 
or hydronephrosis as the most likely possibilities. 

Under general anesthesia the peritoneum was opened through a left transverse 
incision at the level of the umbilicus. As anticipated, the mass was found to be 
retroperitoneal in position with the left colon displaced medially. By blunt and 
sharp dissection, a lobulated cystic structure consisting of about 6 or 8 massive 
cysts was freed up and removed intact after severing a definite pedicle. The 
ureter entered the midportion of the mass. The colon was returned to its normal 
bed and the wound closed with a small drain to the retroperitoneal area. Conva¬ 
lescence was uneventful and followup examination 2 years later showed the 
child in excellent health. 

Gross examination of the specimen revealed a multicystic structure weighing 
465 gm. (fig. 3). It bore no relation to a normal kidney and in only one small 
focus was any tissue grossly identifiable as renal tissue found. On section, 
multiple thin-walled cysts ranging in size from 1 cm. to 5 cm. were found. The 
lining of the cystic structures was smooth and grayish white in color. A short 
length of ureter emerged over the cystic lower pole and was marked by a point 
of constriction at the ureteropelvic junction region. On microscopic examination 



Fig. 4. Case 2. A, appearance of 4-vear-old girl with renal rickets after left nephi ostomy 
for hvdronephro-ds. B, exploration on tight revealed multicvstic kidney. C, suigical speci¬ 


men. 
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a few lemnants of lenal paienchyma weie found which weie mterpieted as 
showing fibiotic atrophy and dilation of the tubulai stiuctuies Abundant 
collagenous tissue formed the walls sepaiatmg the cystic spaces which were lined 
by a single layei of flattened cells The uictei possessed a lumen w ith the diametei 
muikedl} naironed The pathologist returned a diagnosis of “polycystic disease 
of left kidney with fibiotic atiophy of small poitions of peisisting parenchyma” 
but agieed that the structuie differed fundamentally fiom the usual form of 
polycystic kidney and stated that the teim was used m a descuptne sense only. 

Case 2 J L V , Texas Childien’s Hospital No 15999, was a 4-year-old girl 
who was admitted to the hospital with a piobable diagnosis of lenal rickets 
Geneial appeaiance of the child is shown m figuie 4, A The abdomen was 
enlaiged but no masses weie palpable Laboiatoiy imestigation revealed blood 
urea mtiogen of 132 mg per cent, seium chloiide 91 mEq, serum phosphoius 
6 5 mg per cent, seium calcium 9 0 mg pel cent, serum phosphatase 9 7 K-A 
units, cieatuune 3 54 mg pel cent The unnalysis was negative except foi a 
trace of albumin Cystoscopic examination levealed a noimal bladdei with 
noimal appearing uieteial oufices The ureteial cathctei was passed to the left 
renal pelvis and a retiogiade pyelogram showed maiked hydronephiosis 
secondaiy to uieteiopelvio obstiuction On the light the uieteial catheter passed 
foi 10 cm but no dye could be injected beyond the tip of the cathctei A pye- 
loplasty with nephiostomy was earned out on the left side and the child did 
leasonably well 

It was felt that in all piobabihty the right kidney was hydionephiotic also 
and since preservation of all possible parenchyma was imperative ill this child, 
the right kidney was exploied suigically 2 weeks aftei the pycloplasty To my 
surpnse, no hydioncphrosis was found but the light kidney was replaced by a 
multicystic mass with no incognizable lenal patenchyma (fig 4, B ) The uieter 
was lepiesented by a fibious cold in its uppei portion but acquired a small 
lumen ui its lower two thirds Only a few attenuated blood vessels supplied the 
mass, which was easily removed and the wound closed in loutine fashion 

Exammation by the pathologist showed the right kidney measuring 5jN by 
by 2 cm (fig 4, C) It was composed of \aiymg sized thin-walled cystic 
spaces 1 to 2 cm m diametei Each cystic space had a smooth inner lining and 
a wall about 1 mm in thickness The pelvis was not identifiable The cysts weie 
closely packed and separated by small amounts of hbiofatty tissue On micro¬ 
scopic section the cysts weie seen to be lined by a flattened layei of cells No 
glomeruli weie noted, but small, slightly dilated tubules, embiyomc in type, were 
found The upper uretei was nonpatent Inflammatoiy changes were conspicuous 
by their absence As a matter of mteiest, this child has been re examined 3 
years later and is in leasonably good health, although the bone changes and 
blood chenustiy findings chaiactenstic of renal nckets are still piesent It is felt 
that this case lepresents a raie combuiation of obstructive hydioneplnosis on 
one side w ith a multicystic kidney on the othei The diagnosis of the pathologist 
was “polycystic disease of light kidney” although it is apparent fiom the de- 
suiption that this is ill no sense the typical form of polycystic kidney disease 
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Fig. 5. Case 3. .1, excretory urogram showing hypertrophied left kidney and nonfunction 
on right. B, small, short, blind ending right ureter. Note calcific ring shadow in renal area, 
C, operative specimen; upper two-thirds of ureter was nonpatent cord. 

At the pyeloplasty on the left the kidney showed typical hydronephi osis with 
no evidence of polycystic disease. 

Case S. Miss M. M., Parkland Hospital Xo. 114709, a 21-year-old Latin 
American girl, complained of pain in the right flank of 2 weeks’ duiation. There 
was slight tenderness to palpation in the right renal area and the right lower 
quadrant, but no mass could be felt. Routine laboratory studies were normal. 
After excluding appendicitis, cholecystitis, and pathological process of the 
pelvic organs by appropriate studies, urologic examination w r as carried out. On 
a plain film of the abdomen the right renal outline could not be visualized. On 
excretory urography there was prompt excretion of the contrast material on the 
left revealing a somewhat hypertrophied but othenvise normal left kidney (fig. 
5, A). At no time during the examination, including delayed exposures, was 
there any contrast material seen on the right side. The most striking finding on 
the right was the piesence of an ovoid density having a thin peripheral shell of 
calcium lying just to the right of the filar shadow' beneath the twelfth rib and 
measuring 3 by 4 cm. in diameter. On cystoscopic examination the bladder 
appeared normal with two normal appearing ureteral orifices. On the light side 
all catheters met an impassable obstruction 10 cm. above the ureteral orifice. 
Repeated attempts to inject skiodan through the right ureteral catheter resulted 
in visualization of only the low'er 10 cm. and the caliber of this segment appeared 
smaller than normal (fig. 5, B). 

In view of these findings, a diagnosis of probable multicystic kidney w r as made 
and the right renal area was exposed through a lumbar incision. Lying within 
Gerota’s fascia, imbedded in perirenal fat, a fibrocystic structure measuring 3 cm. 
in diameter was found which apparently represented the right kidney. The 
vessels composing its vascular supply were of very small caliber. A thread-like 
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structure representing the ureter was traced downward over the brim of the 
pelvis where it became tubular and contained a lumen (fig. 5, C). Convalescence 
was satisfactory and the patient has been free of pain for the ensuing one year. 

Pathologic examination: On section the cyst walls were composed of hyalinized 
collagenous tissue with duct structures lined by epithelium resembling the 
transitional type found in the urinary tract. Surrounding some of the larger 
ducts, small tubules identical with the connecting tubules of the adult kidney 
were found, many of which contained colloid eosinophilic material. The patho¬ 
logic diagnosis was “hypoplastic kidney.” The proximal end of the ureter was 
simply a fibrous string while distally it contained a small lumen. This specimen 
does not represent the usual form of multicystic kidney, neither does it correspond 
to the typical hypoplastic kidney. The presence of cysts, the absence of normal 
kidney parenchyma, and the atresia of the upper ureter lead me to feel that it 
probably represents a variation of multicystic kidney and it is for these reasons 
that it is included in this paper. 

Case Mrs. 1.F., Northwest Texas Hospital No. 148072. I am privileged to 
report this case through the courtesy of Dr. Jan R. Werner, who has kindly 
made available to me his urograms, operative note and pathological report. The 
patient was aged 70, the mother of 10 children, who underwent urologic investiga¬ 
tion because of recurring bouts of pyuria. She had undergone hysterectomy at 
the age of 40 and cholecystectomy at the age of 00 for acute cholecystitis, at 
which time a gallbladder containing 110 stones was removed. Physical examine- 
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tion was irrelevant except for the surgical scars and a large cystoeele and recto- 
cele. A catheterized urine specimen showed 15 to 20 pus cells and red blood cells. 
A culture showed E. coli and an acid-fast stain and culture were negative. A 
plain film of the kidneys, ureters, and bladder showed multiple large, round, 
ringlike, calcific lesions located in the region of the right kidney. Their retro¬ 
peritoneal location was confirmed by a lateral film. Air excretory urogram showed 
the left kidney to be normal in structure and function, but no excretion of dye 
was demonstrable on the right. Cystoscopy showed diffuse chronic cystitis 
and urethritis. Both ureteral orifices were visualized and catheterized. The 
ureteral catheter was passed to the left renal pelvis without obstruction and the 
specimen of urine from this side was negative on microscopic examination and 
sterile on culture. On the right all catheters met a definite obstruction 16 cm. 
above the bladder. Several attempts to inject dye beyond this point, including 
the use of a bulb to occlude the ureteral orifice, were unsuccessful (fig. 6). 

In view of the history and findings, exploration of the right renal area was 
felt indicated and was carried out through a right lumbar incision with removal 
of the twelfth rib. The previously demonstrated conglomeration of calcific 
shadows was readily identified as being imbedded in the perirenal fat and no 
kidney as such could be found. The proximal end of the ureter terminated at a 
point corresponding the level of obstruction met at cystoscopy. Above this point 
the ureter became obliterated and finally disappeared into the surrounding fibrous 
tissue. The entire mass was dissected free and removed and the wound closed in 
routine fashion. The patient made a satisfactory convalescence. 

On pathologic examination of the specimen by Dr. J. V. Denko the specimen 
measured 8.5 by 5.5 by 2 cm. and consisted of a stony hard, lobuiated mass of 
fat, connective tissue and cystic structures with calcific outer rims. On micro¬ 
scopic examination tubular structures compatible with embryonic renal tissue 
were found. The cyst walls consisted of collagenous tissue in which there were 
calcific deposits. The diagnosis of the pathologist was “embryonic mesonephric 
renal tissue with regional fibrocalcific nodules.” From the appearance of the 
urograms, the atresia of the ureter and the gross appearance found at operation 
by Dr. Werner, I am inclined to believe that this represents a multicystic kidney 
in an adult. 

REVIEW OF LITERATURE 

A review of the literature reveals 15 cases which I believe can be classified 
acceptably as examples of congenital unilateral multicystic kidney (table 1). 
Some of these have been considered by their authors as instances of unilateral 
polycystic disease, but their descriptions and illustrations appear more charac¬ 
teristic of the multicystic variety (fig. 2). The same may be said of some cases 
considered by the reporting urologist to be examples of multilocular cystic 
kidney and one recent case described as multiple simple cysts. I have excluded 
from the list several case reports of obviously multilocular cysts which previous 
writers on the subject of multicystic kidney harm included in their surveys as 
identical with the multicystic entity. 

For practical purposes the distinction between multicystic kidney and multi- 
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loculai cyst is not too irapoitant inasmuch as the clinical pictuie is essentially 
the same in both Since the pathological features and the etiology aie different, 
how e\ ei, it is suggested that the sepai ation be maintained m subsequent review s 
in the interest of umaveling the still confused pioblem of the kidney in which 
cyst formation is a predominant feature Certainly both multicystic and multi- 
loculai cysts should be classified sepaiately fiom polycystic disease Not only 
the gioss appearance but also the histologic pattern seems fundamentally 
different fiom that generally lecogtuzed as polycystic kidney disease 

Little attention is devoted in the standaid textbooks to multicystic kidney 
Allen, in his monogiaph 1'he Kidney, shows photogiaphs from two infants age 6 
months and 2 weeks which appeal characteristic of the multicystic disoider 
although the accompanying legend labels them as “congenital polycystic kidney ” 
Allen mentions that the photomicrographs of these two cases aie different from 
that found in the usual foim of “diffusely polycystic kidney ” In The Urology of 
Childhood by Higgins, et al an opeiative specimen from a male infant of 5 weeks 
who piesented with a mobile lump m the light iliac fossa is shown The kidney 
was lemoved by laparotomy after its mate had been palpated and found normal 
Higgms states that a umlateial polycystic diseased kidney is occasionally 
encountered in children but piobably has no connection with the bilateral form 
and is peihaps better known as multicystic disease In Gross’ The Surgery of 
Infancy and Childhood are found illustrations of two specimens of “unilateral 
polycystic kidney, removed from two infants” 19 days old and 9 months old 
These appeal characteustic of multicystic kidney Campbell, in his Clinical 
Pcdialric Urology, shows an opeiative specimen which appeals typical of multi 
cystic kidney although the accompanying legend states that it is “congenital 
multiloculai cyst of the light kidney m a boy of 4 years the uppei uieter 
was impervious and there weie neither pelvis nor calyces ” Campbell refeis to 
this and to the cases of LynchandThompson, Schwaitz, andRavitch and Sanford 
as “congenital multilocular cysts,” and consideis them to be a collection of 
solitaiy cysts Campbell emphasizes, howeiei, that the condition is to be dif- 
feientiated from congenital polycystic disease which chaiactenstically imolves 
both kidneys and from cystadenoma of the kidney 

SUMMARY 

The condition designated by Schwartz m 1936 as “multicystic kidney” which 
consists of replacement of noimal kidney by a conglomeiation of varying sized 
cysts with no discernible renal parenchyma often associated with absence or 
atiesia of the uretei should be regaided as a sepaiate entity to be distinguished 
from polycystic kidney disease and multiloculai cysts of the kidney The typical 
clinical pictuie consists of the finding of a mass m the lenal aiea m an otherwise 
healthy nifant with nonfunction on the excietory urogiam on the involved side 
in association with a noimal contralateial kidney It is probable that a similar 
lesion occurs in adults The tieatment is nephrectomy and the piognosis is good 

The pieviously leported cases m the hteiature aie abstiacted and foui personal 
cases presented 
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A plea is made for recognition and proper designation of multicystic kidney in 
future reviews of renal cystic disorders. 

4105 Live Oak St., Dallas 4, Texas 
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PRIMARY KIDNEY TUMORS OF CHILDHOOD 
S HARRIS JOHNSON, III csd MATTHEW MARSHALL, JR 

from Ihe Departments of Urology, Chiltlicn’s Hospital ami ll'cslern Pennsylvania Hospital 

Pittsburgh, Pa 

The challenging problem of the management of kidney tumors m childien 
led to a review of the patients found to have such tumois m the past 25 yeais 
on the uiological and suigical set vices of the Chddien’s and the Western Penn- 
syhama Hospital m Pittsbuigh There were 59 patients with Wilms’ tumor, 3 
patients with a papdlaiy adenocaicinoma of the kidney and 2 patients with 
lenal cell caicinoma 


WILMS’ TUMOR 

The diagnosis in 49 patients was made fiom the tissue histology* and in the 
remammg 10 cases by reasonable clinical evidence In the past 25 years at 
Childien’s Hospital there was one WUins’ turnoi foi eveiy 1787 admissions and, 
as is the consensus of opinion, it was second in fiequency to neuroblastoma among 
the malignant neoplasms of childhood As is usual m congenital lesions, theie was 
found no predilection foi se\ oi side, but theie is appaiently foi race, although 
this may be due to the greatei number of the white race being admitted to these 
hospitals (fig 1) Thuty-two of the patients were females and 27 were males 
Theie weie 54 white childien, 4 Negioes and 1 Oriental The left kidney was 
involved 30 times and the right 25 tunes Bilateral Wilms’ turnoi is considered 
quite unusual, but because of the incidence of 4 eases, or 7 per cent,we believe that 
it is more common than has been thought previously 

The symptoms and signs manifested by the leported Wilms’ tumors (table 1) 
follow the geneially accepted tieud except in a few instances In this senes the 
incidence of hematuna is lowei, oecurnng in but 7 eases and m 2 of these it was 
nucioscopic only Albuminuria occurred in only 15 patients out of fifty-nme 
Nine patients had pyuria of varying degiee Abnoimal urinary habits occuned 
infrequently in this senes The statistics of the incidence of hypeitension are 
invalid m this study as the blood piessure was not recorded consistently The 
duiation of symptoms befoie diagnosis (table 2) in the leported cases vaned 
florn less than 1 week to 23-4 years 

It is our opinion that development of a standaidized tieatment for Wilms’ 
tumor is necessary so that valid statistical data in largei senes may be accumu¬ 
lated toward the goal of lowering the mortality rate However, we aie also be¬ 
holden to attempt an evaluation of any new therapeutic means that piesents 
itself Piompt diagnosis, using all available urological means, with the least 
possible handling of the turnoi, coriection of anenua and stabilization of fluid 


Reid it annual meeting, American Urological Association 
1955 


, Los Angeles, Calif M ij 18, 


* All pathological diagnoses restudied and confirmed by Dr George H Fetterman 
pathologist to Children’s Hospital or Dr Vilen Graham, pvthologist to Western Penns} l’ 
v mi i Hospital 
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Incidence of Sex 

32 females 27 males 



Incidence of Race 


54 white 4 negro 

1 oriental 

1.7% 

91.5% 6.8% 

Incidence of Side 




Anemia. 

Leukocytosis. 

Mass in abdomen.... 

Fever. 

Metastasis. 

Pain in abdomen.... 

Albuminuria. 

Anorexia. 

Enlarged abdomen... 

Loss of weight. 

Nausea and vomiting 

Pyuria. 

Hematuria. 

Irritability. 

Malaise. 

Constipation. 


59 Pallor. 

46 Abdominal varices. 

39 Hypertension. 

20 Pain in leg. 

18 Diarrhea. 

17 Gaseous distention. 

15 Night sweats. 

15 Jaundice. 

14 Edema of genitalia. 

13 Joint pains. 

13 Acute urinary retention. 

9 Tenesmus. 

7 Urgency. 

6 Ascites. 

6 Pain in chest. 

6 


Table 2. Duration of symptoms of 59 patients with Wilms’ tumor 


Number of months. 

Less than one 
week 

1/4 

1/2 

3/4 

i 

2 

3 

4 

5 

6 

Number of patients.... 

11 

5 

7 

2 

14 

7 

5 

2 

1 

2 


balance followed by transperitoneal nephrectomy with prior vascular pedicle and 
ureteral ligation; block dissection of the tumor, with removal of vena caval tumor 
thrombi extension if necessary and postoperative radiation therapy are well 
accepted as the best standardized treatment to date. Radiation of the tumor site, 
however, leaves much to be desired, as seldom in our experience does Wilms’ 
tumor recur in the renal fossa, but rather appears as a distant metastasis par¬ 
ticularly in the lungs. Total radiation therapy, particularly in infants and 
children, is not feasible because of the marked depression of the bone marrow 
resulting in aplastic anemia. Therefore, a method must be sought which is 
lethal to distant small cellular metastases, yet promises a low morbidity. 
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Fig. 2 


Following the tiial use of intravenous nitrogen mustard m patients with 
extensive metastasis fiom Wilms’ tumor there was occasionally visible evidence 
of tumor legression (fig. 2). This work was done by Dr. Paul Gaffney of the 
Children’s Hospital. It was postulated, theiefoie, that if a large tumor mass 
could be partially destioyed, smaller, invisible metastatic tumor masses or 
individual cells that occurred pieoperatively or at operation, could possibly be 
destroyed before giowth began. Intravenous nitrogen mustard in a dosage of 
0.4 to 0.8 milligram per kilogram of body weight is given, theiefore, in the 
immediate postoperative pel iod and followed in 2 to 3 weeks by radiation therapy 
to the operative site. The only untowaid reaction is a marked lise in the blood 
uiic acid content when theie is marked tissue destruction. Removal of the 
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Table 3. Types of therapy administered to 50 patients with Wilms' tumor 



Died of 
Wilms' 

Alive less than 

Alive 

2 to 5 

Alive 

longer than 

5 years 

Total 


Tumor 

I yr. 

2 yrs. 

years 

Nephrectomy only 

i 


_ 

_ 1 

i 

2 

Nephrectomy and postopera¬ 
tive radiation . 

14 

4 

4 

i S 

3 

20 

Preoperative radiation and 
nephrectomy 

2 i 

i 

_ I 

_ 1 


] 

2 

Preoperative radiation, ne¬ 
phrectomy and postopera- 1 
tive radiation 

i 





1 

Radiation only 

! 17 

— 

— 


1 

j 18 

Biopsy 

i 6 

__ 

— 

1 

— 

6 

None 

4 

— 

— 

— 

— 

4 

Nitrogen mustard* 

(7) 

(3) 

(3) 

a) 

— 

(14 ) 


43 

4 

4 

i i 

5 

59 


* Included in category 2 and 5. 


large primary tumor mass obviates this. This is of necessity a clinical study, 
as in vitro trial is not feasible because of the instability of nitrogen mustard 
in solution. Admittedly the number of patients treated in this manner is small 
and of too short duration for any conclusions to be drawn, but it appears to us 
to offer hope for the future and it is anticipated that with accumulation of more 
data some definite opinion may be expressed. 

Treatment of the 59 patients with Wilms’ tumor was supervised by a number 
of physicians and, therefore, differed with each therapeutic school of thought. 
As can be seen graphically (table 3), the majority of patients received either 
radiation therapy alone or nephrectomy followed by radiation therapy. The 
18 patients who received radiation therapy alone were considered inoperable and/ 
or had extensive metastasis. The dosages varied from 1500 to 7700 air roentgen 
units. Thirty-one patients underwent nephrectomy; two received no radiation 
therapy; two, preoperative radiation; 26, postoperative radiation; and one, both 
types of radiation therapy. A new adjunct to the therapy of Wilms’ tumor, 
intravenous nitrogen mustard, was used in the treatment of 14 patients. 

Of the 49 patients treated, 14 are now living (table 4). One patient with proved 
Wilms’ tumor has survived over 8 years following radiation therapy alone. 
Thirty-one patients had a nephrectomy. One patient who has lived 6 years had 
a nephrectomy only. The remaining 12 patients who have had a post-treatment 
life span from 2 months to over 8 years, all underwent nephrectomy plus post¬ 
operative radiation therapy. In all but one the surgical approach was transperi- 
toneal. Of the patients treated with intravenous nitrogen mustard 7 are now 
living. Of the 7 patients who died, 6 had metastatic involvement at the time of 
nitrogen mustard therapy. In 2 of these it was given as an adjunct to radiation 
therapy only and in 5 following nephrectomy. 

Upon what may we base the prognosis in Wilms’ tumor? It is generally agreed 
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Tabu, 4 Group of 14 living Wilms’ tumor patients 



Duration of 

T>pe of Oj cration 

Prc 

operative ; 
Radiation' 

Post 

operative 

Radiation 

Time Elapsed 

Diagnosis 

Symptoms 

(air 

(air 

since Treatment 




roentgen 
units) 1 

roentgen 

units) 



Survival Over 2 gears 


1 Y> mos 

2 \\ kb 

Tr uispentone tl nc 
phrecton^ 

\one 1 

loll r 

8 3 rs 9 mos 

3 3 4 in os 

2 wki 

Lap irolomv amibiopsv! 

None 

2280 r 

8 \ rs ,7 mos 

8 mos 

2 W ks 

Trails pent one ll nc 1 

phrcct 01113 

None 

None 1 

fi \r b 

3 ' 2 mos 

I wk 

Tr'inspcntonc il nc 
phrcctomj 

None 

3002 r 

5 3 rs ,3 mos 

4 | 2 mos 

3 mos 

Lumb ir ncphicct 01113 

None 

5742 r 

5 3 r& 

2 3 rs 2 mos * 

2 wks 

Ir uispentone il nc 
phrcctomj 

None 

2078 r 

2 > r» , 10 mos 


Sillllial Uniter 2 years 


1 3 r 5 mos * 

2 djs 

Transpcritoneal ne 
phrectom 3 

None 

G49G r 

1 \ r , 1 mo 

VA mos 

2 wks 

Transpcntone il nc 
phrcctom 3 

None | 

4950 r , 

1 \ r , I mo 

4 3 ra 2 mos * 

5 mos 

i Transpcntoneal nc 
phrectoni 3 

None 

4900 r ] 

1 \ r , 1 mo 

2 3 rs * 

2 d}s 

Transpcntone il nc 
phrectonn 

None 

5309 r 

1 \r 

9 mos 

1 da} 

Transpcritoncal nc 
phrecton^ 

None 

oS5P) r 

10 mos 

1 3 r 5 mos * 

1 da} ] 

Tr uispentoneal ne 
phrcctomy 

None 

5842 r 

2 mos 

8 3 rs 4 mos * 

l J (i mos 

Tr tnsperi toned ne 
phrecton^ 

None 

G74G 

2 mos 

2 \ rs 3 mos * 

2 d}s 

Transperitone il nc 
phrectoni 3 

None 

o 020 r 

2 mos 


* Nitrogen must irti therapy 


that size of tumor and histological makeup have no beating on pioguosis \ie 
theie othei factois that may 5 The age at the time of diagnosis ol Wilms’ tumoi, 
in this senes, varied fiom2 months to 14 years (table 5) aceiagingdCJ-^ months 
In contiadistmetion to this, all patients living moie than 1 jeai aieiaged ldjg 
months of age at time of diagnosis and those sumving moie than 2 jeais avei- 
aged 8M months of age We believe, tlierefoie, that the joungei the patient 
and thus the youngei the congenital Wilms’ tumoi the bettei the pioguosis 
The duiation ol symptoms is difficult to evaluate as so much depends upon the 
acuity and mteiest of the parents, then economic status, the a\ailubihty of 
medical advice and the physicians’ auaieness of the potentialities of the piesent- 
ing symptoms The average duiation of symptoms m all patients was 10 weeks 
while in those In mg moie than 1 >eai it was 4 Yi weeks and m those In mg moie 
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Table 5. Age at time of diagnosis of 59 patients with Wilms’ tumor 


Number of months... 

f 

■_2 

3 

4 

5 

6 

7 

8 

9 

11 

12 to! 

16 to 

20 to 



i 


■ 






16 j 

20 

24 

Number of patients.. 

i 

1 

2 

i j 

1 

1 

4 

1 

1 

6 ! 

i 

3 

1 

Number of months... 

24 tol 

30 to 

36 to 

42 to 

48 to 

54 to 

72 

si 1 

100 I 

115 j 

138 | 

16S 


30 

36 

j 42 

4S 

54 

j 60 


j 





Number of patients.. 

6 

7 

1 5 

4 

2 

4 

3 

1 

1 1 

1 

1 

1 


Table 6. Number of months between diagnosis of Wilms’ tumor and death in fo patients 


Number of months 1/lj 

1/2 

3/4 

1 1 

2 

3 

4 ! 

5 

6 

7 ! 

8 

9 

: 

12 

i ! 

13 

15 

16 

33 ! 

51 

Number of pa- j 






. 



! 









tients. 2 \ 

\ 

2 

1 

1 1 ! 
1 

0 

6 

7 i 

3 

5 

2 

1 

2 

2 

l 

2 

1 

1 ! 

1 


than 2 years it was ?>f4 weeks. Thus it is felt that generally the earlier the treat¬ 
ment is instituted following significant symptoms the better the chance of 
survival. Gross hematuria and abdominal pain are considered of grave import as 
only 1 patient out of 7 with the former and 1 patient out of 17 with the latter 
symptom are living. Of the45 patients who died (table 6), 32 were dead 6 months 
after the diagnosis was made. After 2 years post-treatment survival a patient is 
considered a probable cure but this is not an absolute fact as 1 patient in this 
group died from metastasis if4 years after the diagnosis was made. The other 
death after 2 years was due to anesthesia, at which time there was no evidence of 
metastasis. 

The cases of bilateral Wilms’ tumor are thought to be of sufficient interest to 
report individual^. 

Case 1 (13361 C.H.). A 7-month-old girl had had a gradual increase in the 
size of her abdomen for 4 months without an increase in weight and with develop¬ 
ment of pallor. On examination two masses extending from costal margin to 
crest of ilium were felt in both flanks. Retrograde pyelography visualized ana¬ 
tomical distortion of the renal architecture. There was marked secondary anemia 
and normal renal function. Radiation therapy was advised but refused. She was 
readmitted months later in extremis. The diagnosis was confirmed by au¬ 
topsy. 

Case 2 (E-3233 C.H.). An 11-month-old boy was found to have a movable mass 
in the right abdomen which extended beyond the midline 2JA weeks before admis¬ 
sion. On examination a small, firm, movable mass was found in the left renal 
area in addition. Xo urography was done. Right transperitoneal nephrectomy 
was performed removing a Wilms’ tumor. Following a postoperative death, 
autopsy revealed a left Wilms’ tumor, also, and generalized abdominal metas¬ 
tasis. 

Case S (0-2962 C.H.). A 14-month-old boy had recurrent gross hematuria for 
1 month before admission. Examination revealed an enlarged left kidney mass. 
A slight secondary anemia was present. Retrograde pyelography (fig. 3, A) 
visualized a distortion of the left renal collecting system. Left lumbar nephrec- 
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tomy was followed by radiation therapy. Eight months later a mass was found in 
the right abdomen. Retrograde pyelography (fig. 3, B ) showed evidence of a right 
renal tumor. Two courses of radiation therapy were given with decrease in size 
of tumor as demonstrated by urography and physical examination. However, 
pulmonary metastases and irradiation nephritis developed with consequent 
uremia, oliguria, edema and marked hypertension culminating in death V/i 
years after primary diagnosis. Autopsy was not permitted. 

Case 4 (Q 3636 C.H.). A 12^-month-old girl had always had a large abdomen 
and for 1 month before admission a mass could be felt in each flank. Abdominal 
examination revealed bilateral masses, the left extending from the flank to the 
umbilicus, and the right from flank to mid-clavicular line and extending down into 
pelvis. Excretory urography (fig. 4) visualized bilateral distortion of the renal 
pelves and calyces. Laparotomy and biopsy established the diagnosis of bilateral 
Wilms’ tumor. Postoperatively, intravenous nitrogen mustard was given, fol¬ 
lowed by radiation therapy and cortisone. Six months later she died. Autopsy 
confirmed the diagnosis. 

PAPILLARY ADENOCARCINOMA 

The diagnosis of papillary adenocarcinoma has been made in 3 patients during 
the 25 years of this study, and all these within the past 10 years. Adenocarcinoma 
is quite rare in children, only 10 cases having been reported, and none of these, 
» 
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tomy was followed by radiation therapy. Eight months later a mass was found in 
the right abdomen. Retrograde pyelography (fig. 3, B ) showed evidence of a right 
renal tumor. Two courses of radiation therapy were given with decrease in size 
of tumor as demonstrated by urography and physical examination. However, 
pulmonary metastases and irradiation nephritis developed with consequent 
uremia, oliguria, edema and marked hypertension culminating in death 134 
years after primary diagnosis. Autopsy was not permitted. 

Case 4 (Q 3636 C.H.). A 123^-month-old girl had always had a large abdomen 
and for 1 month before admission a mass could be felt in each flank. Abdominal 
examination revealed bilateral masses, the left extending from the flank to the 
umbilicus, and the right from flank to mid-clavicular line and extending down into 
pelvis. Excretory urography (fig. 4) visualized bilateral distortion of the renal 
pelves and calyces. Laparotomy and biopsy established the diagnosis of bilateral 
Wilms’ tumor. Postoperatively, intravenous nitrogen mustard was given, fol¬ 
lowed by radiation therapy and cortisone. Six months later she died. Autopsy 
confirmed the diagnosis. 

PAPILLARY ADENOCARCINOMA 

The diagnosis of papillary adenocarcinoma has been made in 3 patients during 
the 25 years of this study, and all these within the past 10 years. Adenocarcinoma 
is quite rare in children, only 10 cases having been reported, and none of these, 

I 



Fig. 5 
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SUMMARY 

Data concerning 64 children with primary renal tumors are recorded. These 

comprise 59 Wilms’ tumors, including 4 bilateral tumors; 3 papillary adeno¬ 
carcinomas and 2 renal cell carcinomas. 

Preliminary data on the use of intravenous nitrogen mustard in the immediate 

postoperative treatment of Wilms’ tumor and its rationale are presented. 
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SURGICAL M YNAGEMENT OF TRANSCAPSULAH RUPTURE OF THE 
KIDNEY 24 CASES 

K. I RAXK JONES 

From the Department of Surgery, Division of Uroloijy, Howard Unueisity School of Medicine, 
Washington , D C 

Any discussion of transcapsular 1 uptime of the kidneys should hold the inteiest 
of eveiy urologist because hist, few ha\e seen enough of them to develop a 
positive plan foi then caie, secondly, foi guidance, one must lely upon the 
presentations of wuteis, whose peisonal experience is also limited, based on hos¬ 
pital iccords they have collected and repoited facts to guide m the caie of these 
unfortunate victims, and thudly, tonight 01 tomonow one might he laced with 
the pioblem of managing the case of such a victim of a fall, a blow, a collision, a 
crushing injury 01 even a biusli with a stiay 01 dnect hit from a gun 
Review of the hteiatuie on surgciy foi tianscapsulai mpture of the kidney 
leveals occasional lepoits of suigeons who have expci icik ed a few' cases Analyses 
of lecords of medical centers fiom coast to coast have appeared, which leveal 
then entne expenence over many yeais with tiaumatic kidneys, howevei, the 
lepoits substantiate the lmpiesxion that few suigeons have had laige expenence 
with the suigery of tianscapsulai mptuic of the kidney 
lhe lepoited experiences since 1940 of seveial groups have been studied foi the 
occunence of acute rnajoi liijunes Listed m table 1 aie the icsults of their med¬ 
ical and suigical ticatment of cases so classified 

It is significant that 1) early evaluations with letiogiade pyelogiani is lavoied 
as a loutine by most wnteis, 2) among the lionsuigical cases, a) moitality is due 
laigely to cutically mjuied peisons, b) moibidity is extiemely high, and c) late 
sequelae indicating the need foi sui gei y have a high i ate among cases w Inch have 
been followed, J) among the suigical cases, nephiei tomy, the usual opeiation, is 
followed by no morbidity and the moitality has declined from the 10 per cent 
plus of the pievious decade to appi oximately b pet cent m this senes 
The following lepoits of suigery for gunshot and slnapnel wounds among the 
Armed Forces have appeared Foi Woild Wai I by Hugh Young, GO cases, foi 
Woild Wai II ni the Aimy by Kimbiough, 33 cases, m the Mamies by Mai shall, 
24 cases, and m the Euiopean Theatei, Robinson et al lepoited suigeiy foi 03 
cases of lenal injuries, including IG nephrectomies—47 conseivative opeiations 
It seemed desnable theiefore, to piepare for publication the expenence 
gamed by one peison over a span of 22 jears m the tieatment of 24 cases of 
tianscapsulai i upturn of the kidney which came to suigery 
Refeienee to lesser injuries, such as contusion, will not be made heie Of the 
24 patients, eight weie shot Sixteen patients had no external wounds leading to 
the injuied organ Of these subpanetal tiaumas, seven came to piompt operation 
aftei immediate hospitalization, seven others were eithei hospitalized aftei 

Re id before Section on Urology, meeting of American Medical Association, Atlantic 
Citv \ J June 10, 1055 
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Table 1. Transcapsular ruptures selected from reported series 
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delay from 5 to 10 days; oi were treated conservatively foi vaiying periods before 
surgical nitervention, the remaining 2 cases w ere considei ed spontaneous because 
their lnjuiy resulted fiom then own niusculai foice 
Duinig the waning yeais of the last decade, uiologists weie urged to abandon 
the common practice of palliating kidney injuries because late sequelae too often 
revealed such disasters as hypeitension, mfaicts, cysts, stones, infection and 
functionless organs Piofound liematuiia, recurrent liematmia, added infection 
and even masses were observed complacently until “hospital lecovery.” Many 
of these patients have been followed to then disabling sequelae A subsequent 
plea for conseivative medical management has been lieaid 

The purpose of this paper is to recommend a plan of early mvestigation of 
each case of lenal tiauma so that it may be classified foi propel subsequent 
clinical care Pieliminaiy care consists of tieating the shock, and scieeiung by 
excietory uiography for evaluation of kidney damage If the urogiam is clearly 
negative and no mass is pieseut, and hematuria is declining to ceasing within 
2d houis while the blood piessure is maintained, retiograde study can bedefened 
for several days The retiograde urogram, while indicated befoie the discharge 
of eveiy patient with a trivial tiauma, is at once mandatoiy when 1) the excre¬ 
tory uiogram is not clcaily negative, 2) theie is a mass in the flank, 3) the hema- 
tuna persists or leeuis after abatement, and 4) when infection mteuenes 
Whenever urogiaphy demonstrates extravasation through the lenal tissue into 
the renal fossa, a classification of transcapsular ruptuie is made Theiapy, while 
always surgical m transcapsular ruptuie, can be planned to suit the general and 
specific conditions of the patient as immediate oi defened Prior care of asso¬ 
ciated injuries may at times be indicated Paienchymal ruptuies producing 
hemonhage into the renal fascia may not involve the lumen of the kidney and 
may yield only a mass In such cases exploration is indicated 

Suigery mayextend fiom snnple drainage of the renal fossa, thoiough lemoval 
of blood clots and degenerated fat, to apposition of the kidney laeeiation, paitial, 
oi total nephiectomy The first consideration is the life of the patient Successful 
conseivation of the damaged kidney is gratifying to both the patient and the 
physician 

Analysis of the series of 24 cases follows 

Age and sex, side involved The age of the 24 patients extends fiom the 
proveibial 8 to 80 There weie 19 males and 5 females The injury was shared 
equally by the right and left kiduey, howevei, all the females were injuied on 
the left 

Tiauma mcident Of the eight who weie shot, foui leceived the bullet m the 
back and three from the ftont, the other leceived a full load of buckshot in the 
flank Among the subpanetal gioup, the auto caused only thiee, two weie passen- 
geis duimg a collision while the othei was a pedestnan Falls pioduced ten 
injuries, down stans, thiee, from bicyles, two, a window and a horse, one each, 
stumbled, three, one of these agamst a fire hydrant, one was crashed between 
the freight car which he was unloading into a track when the brake slipped 
Without external violence, two ruptuies were due to convulsive seizuies as the 
rigois of vomiting in one and delnium tremens m the other 
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SYMPTOMS 

Shock. Shock demands priority care and is of two types. The first is immediate, 
due to trauma itself and is characterized by lowered blood pressure, and slow 
pulse and respirations. The second tjpe, caused by blood loss, presents a shift 
to a rapid pulse and respiration. The first state of shock is usually reversed 
spontaneously by the time the patient is hospitalized or soon after remedial 



Fig. 1. A, case 5. Excretory urogram, delayed series, which is typical of perirenal 
extravasation of medium. 

B, case 4. Retrograde pyelogram, immediate series, which is typical of extravasation 
through kidney 1 - lumen. 

C and D, case 3, gunshot series. C, retrograde pyelogram reveals extravasation through 
upper pole into Gerota’s fascia. D, retrograde pyelogram after postoperative drainage. 
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theiapy is m&tituteci When sccondaij shock occult, eithei bj extension of the 
first 01 a lelapse, keen clinical judgment will dictate the period of delay before 
suigical mteivention In the presence of adxaneing hematoma and/or muease 
in abdominal hemonhage from peiietiatmg wounds, tiansfusion will sustain 
life to permit suigical liitencntion, in ordei that injured \essels may be ligated 
and visceia lepaned Pnmary shock was piesent on admission m most of the 
cases which weie admitted immediately aftei the injury Hie systolic pies&uie 
was less than 00 in 7 patients Shock icsponded to paicnteial fluids and tians- 
fusion in most of the cases befoie abdominal exploiation in the gunshot cases, m 
tw o of these, how e\ ei, and m one of the subpai let al mjui ics, sut gei y w as launched 
befoie the systolic piessure had reached 100 Theciitcnonof 100 + systolic pics 
suie was met in each of the lemammg cases 

Hematuria Hematuna was piesent in e\eiy case sustaining external Molcnce, 
and was lecogmzed eitliei upon \ oidmg aftei theinjuiy.oi upon catheten/ation 
Iu the delajed series, thcie was leiuneiuc of bleeding m -t uises on the fouith, 
SLxth, secenteenth and twentieth days icspcctnelj In only one of the spon¬ 
taneous senes, was thcie hematuna 

Mass Theie was a painful, tender mass o\ci the mjuied kidney in each of the 
subpanetal cases upon admission In 4 patients who lecen id immediate surgeiy, 
the mass was found to mciease ill sue dining the period of obseixation Both of 
the spontaneous cases liiesentcd masses but only one was painful 

uitoGinpin 

•Uthough retiograde urogiaphy has been utilucd ioi moie than half a centuiy, 
it was not adxocatcd as a pait of the study of tiaumatic kidneys until aftei 
exuetoiy urogiaphy had been tiled and found wanting It is agieed that excre¬ 
tory uiographypeiformed aftei lecoceiyfrom theshock is of value in accurately 
deteimnuiig the state of the uninjured kidney In lepoited senes wheie seveie 
ruptiues ha\e been studied by excictorj mogiaphy, and checked by retiogiade 
mogiaphj and/oi suigeiy, the rate of eiroi has been enormous Fears shared by 
most eaily uiologists of actn atmg hemonhage, or lntioducing infection ha\ e not 
been realized by those who have employed letiograde uiogiaphy 

Orkm’s peisonal experience leported m 1950 ie\ealcd that only 11 of 32 
excietoiy uiograms weie of satisfactoiy quality Of nine con&ideied normal, foui 
weie pioxed to be tianscapsulm luptures, tluee by letrograde study and one by 
surgeiy Another tianscapsular inptuie which was thought to be subcapsulai 
was diseoveied by letiogiade technique, and, of thiee mterpieted as transcap- 
sular ruptures, one was disproved and two weie confiimed by retiograde urog- 
laphy Oikin used the gravity method m lus twenty five letiogiade pyelogiams, 
all of which were satisfactory 

Using excietoiy uiogiaphy alone in 13 cases of this senes, five piesented posi 
tne impiessioiis of transcapsular luptuie which weie confiimed by surgeiy, 
foui appealed noimal, but by retiograde study, tianscapsulai luptuie was 
demonstiated, three failed to excrete on the mjuied side while a normal pattern 
was leiealed on the opposite side, m the lern lining case the suggestion of extiac 



Table 2. Gunshot series 
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asation was confirmed by retrograde urogram. The only error among fourteen 
retrogrades studied was revealed when a repeat retrograde pyelogram disclosed 
extravasation. The comparative superiority of the retrograde over excretory 
urogram is overwhelmingly in favor of the former. Retrograde pyelography 
failed to revive hemorrhage in any ease in this series. The introduction of infec¬ 
tion could not be evaluated because surgery followed too closely (fig. 1). 

ASSOCIATED INJURIES 

All of the 8 patients who were shot were explored for visceral injuries. It 
was found that the liver had been injured 5 times, the liver alone in 4 patients, 
of whom one sustained fractures of the eighth, ninth, and tenth ribs on the right. 
In the remaining case, the descending loop of the duodenum was blown away. 
The stomach and pancreas, the spleen and omentum were involved in each of 
two others, while the remaining one had presented no penetration of abdominal 
viscera although the bullet was lodged in the lesser peritoneal cavity, which 
later became infected. In one case a second bullet had penetrated the neck of a 
pregnant woman. Among the subparietal cases, there were rib fractures in four. 
In the one who was pregnant, all ribs on the left and both ischial rami were 
fractured. The first four transverse processes of the lumbar vertebrae were 
fractured with separation of the third and fourth in one case; in another three 
ribs were fractured in addition to fracture of the right femur at its cervical 
neck with compound fractures of both the femur, in its lower third, and the light 
tibia, in its middle third. 


SURGERY 

The philosophy governing the surgery in this series was directed at inter¬ 
vention at the time after admission optimum, 1) to save the life of the patient; 
2) to effect the most conservative surgery possible, and 3) to preserve function 
with the least possible morbidity. Surgery consisted of evacuation of free blood 
and urine, clots and disorganized fat from within the renal fascia, and drainage 
of the renal fossa with Penrose drains. In other cases the kidney lacerations were 
approximated directly when they were fresh and bleeding; when infarcted the 
area was removed and the kidney was repaired by either suturing the true capsule 
and/or binding the crushed kidney with figure of eight chromic catgut sutures. 
In the first case of the series, regular catgut was used but subsequently ribbon 
sutures were chosen. No partial nephrectomies were performed, but in accord¬ 
ance with present concepts this procedure would have been tenable in the first 
case of the series which was seen in 1932. Nephrectomy was performed only when 
the kidney was irreparably damaged or as a life saving measure. 

Gunshot series. Laparotomy was performed on six of the gunshot patients 
within 1/4, 2, 3, 4, 5, and 6 hours respective^; the other two were subjected 
to abdominal exploration at the tenth and fourteenth hour after the incident. 
Exploration at laparotomy disclosed hemorrhage in the kidney fossa in seven of 
the 8 patients. The condition of four of the patients was such that the urologic 
staff explored the kidney fossa through an extended flank incision to remove the 
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kidney ill two, repair it in one and diain the kidney fossa in another after evacua¬ 
tion of clots; the kidney was removed transperitoneally in the patient who got 
tlie full chaige of buckshot in his left flank; the patient who lost the lateial 
margin of his duodenum underwent nephicctomy as a secondaiy opeiation 30 
horns after the shooting; in the two female patients exploration of the kidney 
fossa, followed by temoval of blood clots, lavage and diainage with Pemose 
drains occuued on the twenty-seventh and thiitieth days after the injury. 

Three cases are biiefly presented as follows (table 2): 

GS-1: This man was admitted iir profound shock within one hour and ex¬ 
plored 11 hours later, when shock had improved notwithstanding the fact that 
the systolic pressuie could not be raised above 90 with infusions of saline and 
glucose. A penetrated liver was the only evidence of visceral injury. A laige 
mass of clots estimated to exceed 1000 ec was lemoved from the abdominal 
cavity. Many clots were lemoved from within Getota’s fascia. The kidney ap¬ 
pealed like a “cracked nut” m its upper pole and presented numerous torn 
bleeding cievices. It was bandaged by figuie of eight chromic catgut sutures 
Followup studies levealed complete functional restoration of the kidney. 

GS-3: This young pregnant woman received gunshot wounds in the abdomen 
and neck. Within the hour at lapaiotomy, the dumnged spleen and omentum 
were repaired; and hemonhuge was noted to be present about the left kidney. 
During the next 30 days of conseivative therapy, hematuria and pyuria were 



no 2 Case 7, gunshot series Kidney removed br nephrectomy with lower pole 
blown uwaj ” by bullet which tore through descending limb of duodenum 


Tablh 3. Subpariclal series; immediate group 
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Fig. 3. Case 6, immediate series. Kidney lemoved by nephicctomy in 8-year-old boy 
who fell down twelve concrete steps. 

striking features; pain in the left side was also present but no mass was ever 
palpated. Retrograde pyelography revealed extravasation into the renal fossa. 
When the clots were evacuated at surgery a tear was disclosed extending from 
the pelvis to the posterior lateral suifaee. Urine drained from the wound for 3 
weeks. The kidney was proved to be normal both anatomically and functionally. 
She delivered a full term normal baby. 

GS-7: This man received a bullet in his epigastrium which tore through the 
descending limb of the duodenum, the liver and the lower thiid of the right 
kidney. The immediate operation which consumed 3 hours effected repair of the 
duodenum and hemostasis of the liver wound. Nephrectomy was postponed 
until 34 hours after the shooting. Fistula followed breakdown of the duodenal 
repair and this initiated a series of untenable local and general conditions such 
as devitalization of tissue by escaping bile, and digestion of tissues by the pan¬ 
creatic juices. The voluminous flow of the gastric juice over the wound en¬ 
couraged infection, slough, hemorrhage, malnutrition, dehydration, hypopro- 
teinemia, hypokalemia and many other complications. Thiee additional major 
surgical procedures were subsequently performed; one was complicated by lower 
nephron nephrosis, and followed by recovery from it. More than 300 laboratory 
studies were performed; dozens of quarts of blood and plasma were given and 
dozens of gallons of saline and glucose were administered. Death came seventy- 
six days after the injury (fig. 2). 

Subparieial series. Immediate group: Surgery in this group was prompt after 
immediate hospitalization. It was performed within 2 to 12 hours in four of the 
7 cases, and was delayed to 20, 24 and 27 hours in the other two. Nephrectomy 
was the only surgery performed, for the kidney was transected through the entire 
parenchyma in six and deeply lacerated into the pelvis in the other (table 3). 
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l’hiee cases aie outlined 

1-2 Tins middle aged mail was crushed between a freight cai, which he was 
unloading, and a truck Upon immediate hospitalization, he was found to have a 
painful mass o\et the light kidney which mcieased m size, unne appeared as 
flesh blood Duimg shock therapy, an e\oietoiy inogiam levealed a noimal left 
kidney but no visualization on the light Exploiation levealed a kidney which 
was completely tiansected neai its middle and bled fieely once the peinenal 
fat and clots wcie icmoved Nephiectomy was perfoimed The separated tians- 
\erse piocesses of the second, thud, and fourth vertebrae weie lemoved Ills 
convalescence featuicd atelectasis and pool wound healing, more than foui 
months of hospitalization, and about eight months for rehabilitation weie re¬ 
quired 

15 This young piegnant woman was among a gioup of collegians whose auto 
Clashed into a culvert, severely injuring all of five occupants Hei mjuiics con¬ 
sisted of fractuics of all of the ribs on the left as well as both ischial lami Shock 
followed a period of immediate unconsciousness A tendei mass was piesent ovei 
the left kidney, at letiograde urogiaphy extravasation tluough the kidnej was 
noted Exploiation of the kidney fossa leleased about 100 cc of fiee blood and 
clots and revealed sepaiation with displacement of the uppei thud of the oigan 
The kidney was lemoved Convalescence was uneventful and the patient de¬ 
livered hei baby, noimally, on time 

I li This boy of eight, aftei falling down twelve concrete steps, walked home 
bent ovei, favoi mg his painful i lglit side When he w ns hospitalized 8 horn s la 
voided urine was veiy bloody, a painful mass ovei the light kidney was obsei 
to increase in size The hematocrit of 38 declined to 29 while Ins blood pi ess 
adjusted from 90/60 to 120/80 Excretoiy uiography was suggestive of a i 
torted pattern on the affected side, but the dnect pyclogiam made under ai 
thesia, confiimed extiavasation Continuing the anesthesia, the kidney 
exploied leveahng much fiesh blood and clots, the kidney had been bisected 
the pedicle was bleeding, it was lemoved His convalescence was giaceful 
he was discharged on the eighth day (fig 3) 

Delayed gioup Suigery in the delayed gioup pieseived the mjuied kidney 
2 cases Among the 4 patients who receiv ed late operations because then adr 
sion was delayed to the fifth, sixth, tenth and eleventh days following 
injury, three leceived nephrectomy, while the othei leceived conseivative lep 
Another, whose associated mjunes caused delay in definitive evaluation, lecei 
a nephiectomy foi a seveiely lacerated kidney on the fouiteenth day Two 
tients weie consideied to have lesser injuries because hematuiia became mu 
scopic within 48 hours Then excietoiy mogiams failed to suggest extiavasati 
theie was no tender mass m the injuied side eaily Latei hematuiia lecuired, 
flank became tendei and a mass appeared uiogiaphy levealed extiavasati 
The fust case leceived a nephiectomy on the twenty eighth day, while the ot 
leceived conseivative lepan of his mjuied kidney on the tenth day (table 4' 

D 2 This youth of 14 collided with a bicycle lidden by a playmate 6 d 
befoie admission The impact occuned ovei the light upper abdomen, and 
followed by a feeling of faintness, tenderness and v omitmg Nausea and v omit 



Table 4. Subparietal series; delayed group 
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Table 5. Subparielal series; spontaneous group 



Case 1 

34 yr. male, 

#02-119, 11/11/38 

Case 2 

56 yr. female. 

1/28/40 

Interval to: 
hospitalization 
surgery 
discharge 

; 

IS days 

38 days 

1 day 

10 days 

36 days 

Cause of injury 

Probably convulsion during 
hospitalization 

Spasm of vomiting during G.I. 
upset 

Chief complaint 

Pain right side. Shock -f 

Mass in left upper hypochon- 
drium just under rib margin 

Course before hospi¬ 
talization 


Nausea, vomiting. Pain in epi¬ 
gastrium 

State of shock 

BP 130/90 


Admission findings 
and clinical course 

Painful, tender mass right 
flank. 

Abdominal distention. Hema¬ 
turia 

Mass thought to be spleen. No 
tenderness or rigidity 

Urinary picture 

Hematuria 

No hematuria 

Blood picture 



Cystoscopy and pye¬ 
lography 

I.V. not informative 

D.P. visualized kidney lumen. 
Outlined lower pole of kid¬ 
ney mass. No extravasation 

D.P. consistent with impression 
of parenchymal tumor of kid¬ 
ney 

Associated injuries 

None 

None 

Surgical findings and 
treatment 

1500 cc clots removed from 
renal fascia. Deep laceration 
through 73 of parenchyma. 

Approximately 1500 cc old and 
new clots in perirenal fascia. 
Lower pole of kidney “blown 
out.” 

_— 

Postoperative course 

Uneventful. Discharged on 
38th day. 

1 

Uneventful. Discharged on 
36th day. 

Followup and re¬ 
sults 

I.V. on 36th day revealed nor¬ 
mal kidney. 

L & W 12 yrs. P.O. 


continued to his admission, while with subsidence of the flank pain, pain on 
urination occurred. There was fever on admission. An excretory urogram dis¬ 
closed extravasation of medium through the lumen into the kidney fossa. Ex¬ 
ploration of the right renal area revealed old blood and clots; there were two 
deep kidney lacerations, one with infarcted edges penetrated the pelvis in the 
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lowei pole, another moie shallow one, with bleeding edges, was near the middle 
lhe mfaicted edges weie fieshencd and opposed, a figuie of eight libbon sutuie 
was used foi the appi oximation The peinenal fat which was infiltiated with 
old blood clots was lemoved Comalesience was satisfactory foi the penod, and 
uiogiaphy thnty nine days latei revealed both function and aiclutectuie to be 
notmal 

D 4 Tins SO-yeai old man, attei a fall, was tieated foi pain m Ins light side by 
adhesive straps o\er seieial fiactured ribs Fiank hematunn noted the fust day 
was tlieieaftei nnuoscopic The peisistcnce of a tendei mass ovei the light kid 
ney caused Ins lefenal foi uiologic study nine days aftei the mjuij 4n e\cietoiy 
uiogram failed to show the injured kidney while the letiogrude study disclosed 
bizane puddlmg around the kidney Surgery levealed decomposed dark clots 
among the edematous, mottled, peiirenal fat A deep lacciation acioss the lowei 
pole entered the pelvis of the spongy and swollen kidney Following the nephiec- 
tomy his convalescence was une\entful 

D-7 This young man, biought to the hospital by an ambulance dncctlyfiom 
the scene of an automobile collision, received caie foi his many light sided fiat- 
tuies of libs, veitebia, femur and lowei leg Ilematuna and a tendei light flank 
mass indicated urologic evaluation, excietoiy uiogiaphy suggested c onsei v ativ e 
theiapy foi the kidney injury, as caie foi fractuies pioceeded Following lecui 
rence of hematuua on the twelfth day, letiogiade pyelographj ileaily showed 
exttav asation of contiast medium tlnough the kidney into the lenal fossa, the 
tendei mass appealed enlaiged The hematocrit had shifted fiom 40 to 25 
Suigery levealed old blood clots ill the fossa, the kidney which was unshed at its 
uppei pole and deeply laceiated tlnough to the pelvis was lemoved llie patient 
was returned to the fiactuie seivice aftei twenty eight days He was dischaiged 
as lecoveied after foui months 

Spontaneous gioup The 2 cases classified as spontaneous me both unique foi 
each was incident to ligotous musculai spasm The kidneys weie seveiely tom 
and massive hematomas weie found within the lenal fascia Tlieie was delay m 
establishing a diagnosis in each case (table 5) 

S 1 One, a man, was a known alcoholic, subject to convulsiv e delnuim tiemeus 
He was found unconscious in the batlnoom and upon being levived visited lus 
family physician who caused him to be admitted to the medical seivice lhe 
next day a severe convulsion was followed bya state of unconsciousness Duimg 
the state of lelaxation which followed, it was noted that the uime and stool 
mixture found m his bed w as bloody A week elapsed before the ui ologic sen ice 
was called Study revealed that a tendei mass appealed in the light, flank the 
day following his convulsion in the hospital, and that the urine itself was nevei 
noted to be giossly bloody though nueioxtopii blood persisted Xeithei excietoiy 
uiogiaphy on the eighth, noi retiograde pyelogiaphy on the eleventh day ie- 
vealed uimaiy extiavasntion, an outline of the shadow of the lenal fascia, how- 
°vei, suggested an enlaiging mass within Suigery on the eighteenth day le¬ 
veled a volume ot old blood, clots and disoiganued peinenal fat estimated to 
be 1500 cc within the lenal fascia, which bulged below the iliac eiest V jagged 
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Fig. 4. Case 2, spontaneous series Retrograde pyelogram No e\tiavasation noted. 
Bizarre pyelogram in presence of mass suggested tumor. 



Fig. 5. Case 2, spontaneous series Kidney removed by nephrectomy reveals “blowout” 
of lower pole. Massive clots found within Gerota’s fascia. 
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teai to, but not into tho pelvis extended two-thuds mound the Kidney ciicum- 
feience at the junction of its middle and loner thud It was lepaned by figuie of 
eight ribbon suture 

The followup study lexealed excellent function but the anatomic pattern of 
the middle calyceal group was indistinct 

S 2- This short, stout 50 year old school tenchei came to the attention of hei 
physician aftei a seveic bout of vomiting After lelief dunng the night, examina¬ 
tion the next morning levealed a tendei mass suggestive of the spleen m the 
upper quadrant Although thcie was no hematuria, an e-xcietoiy uiogiam dis¬ 
closed no function on the left, the letroginde pyelogram suggested parenchymal 
tumor Exposuie of the Kidney fossa disclosed a mass of old blood, and clots 
among the pern tnal fat and a “blow out” of thelowei pole of the Kidney Nepluec- 
tomy w as follow ed by uneventful convalescence She has enj o> ed excellent health 
dunng the mteixenmg 15 years (figs 4 and 5) 


T\bld G Surgery 


Groups 

\o of Cases 

\ephrcctomj 

Con*ier\aOvc 

Gunshot 

8 

1* 

4 

Subparietal 

Immediate 

7 

7 


Delated 

7 

5 

y 

Spontaneous 

2 

1 

1 

Total 

24 

17 

7 


* Only death 7G days after a shot tore ana} duodenum and loner pole of kidne} 


ULSULTs 

A total of 24 patients tieated surgically for tianscapsulai lupture of the Kidney 
have been listed ill the foiegoing gioups, as outlined Of this numbei seventeen 
were neplnectonuzed and seven leceived conservative siugery Sixteen of the 
seventeen neplnectomized patients have lived noimal lives and the other ne- 
phiectomized patient died 7G days after being shot, fiom a senes of complications 
which were initiated by a tear in the duodenum The seven who received con¬ 
servative suigery aie Known to have returned to productive life, of the fix e whose 
Kidneys were studied aftei suigeiy, all presented evidence of satisfactoiy function 
without infection The pyelogiam of one, however, did not appeal noimal mthe 
area of the middle calyx which was the site of injury (table 6) 

CONCLUSION 

In conclusion, the following foiinula foi management of luptuied Kidneys is 
offered 

Following an mjuiy where hematuria is found, aftei contiol of shock (if 
piesent) attention should be dnected tow aid complete investigation of the 
anatomic configuiation of the Kidney 

Excietoiy uiogiaphy may be employed when shock has been controlled If a 
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pyelographic pattern consistent with normal is not clearly apparent, a retrograde 
pyelogram must promptly be effected. 

Retrograde urography should be instituted before the discharge of every 
kidney injury. 

If the lumen of the kidney is violated, plans for surgical intervention should 
be made. 

The presence of an enlarging mass in the flank warrants the application of 
emergency surgical measures after knowledge of the other kidney is obtained. 
Early consultation with the service responsible for the care of the associated 
injuries found in these patients will result in more satisfactory recovery and few 
untoward sequelae. 

When hematuria is intense and continuously prolonged, emergency surgery 
is tenable after knowledge of the other kidney is obtained. 

Recurrence of frank hematuria is cause for re-evaluation, for this may cause 
a shift from the conservative plan of therapy. 

In the absence of an increasing mass in the flank, surgery, when temporarily 
deferred, permits the subsidence of active hemorrhage and provides at surgery 
for a more satisfactory evaluation of the local injury; thus yielding the maximum 
number of conservative repairs. 

High tribute is paid to the referring surgical service which received many of 
these patients and immediately launched shock therapy, and in the gunshot 
cases, emergency laparotomy. 
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Iron the Departments of Laboiatoncs and Urology the 1 Iberl Einstein Medical Center, 
Noilhctn Dutswn, Philadelphia 4 1, Da 

Lipomatous tumoi & of the ictiopeiitoneal tissues aie not uncommon 1 
Hie majouty,accoi ding to Mayo and Dixon, 5 ocun between the lowci pole of the 
kidnej md the pelvic bi ini Ac kei man 1 states ‘ they have a picdilection foi the 
paiaienal area Then intimate 1 elation to the kidney may necessitate its ic 
mov'd ” Intiaienal lipomis, of sufficient si/e to be of clinic il significance, aie 
laie Vppioximately foity cases, not including the so called ‘tapsuiomas,”* have 
been icported 6 Some have been puic lipomas, about half have had mteinmed 
othei components, and have been called fibiohpoma, angiomjohpoma, hamai- 
toma, etc We have been unable to find i lepoit ot concomitant occunence of 
lenal and paraienal lipoma r lhe following case is of mteiest in tint it demon 
stiates not only the occunence of lipomatous tumois, both within and m the 
vicimtj of the kidney, but also the lecunence of i paiaienal tumoi moie than 
ten >eais after the ongmal resection 

Accepted, for publication Mu 31,1955 

* This case w is demonbtr ited it the Slide Semin ir (lining the ninth Annu il Tumoi D u , 
November 1954, it the Albert Einstein Medical Center, Dr X G Toot (Cornell Umvusitj 
Medical College) moderator 

‘Pirbman, A A Retroperitoneal f itty tumors ind ievie\v of htei iture from 1937- 
1947 Arch Surg , 60. 343 3G2 1950 

2 De Weerd J H and Dockertj, M B Lipom itous retroperitoneil tumois Am J 
Surg 84 397-407, 1952 

3 Mayo, C H and Dixon C T Rotiopentoneal lipom i Minn Med , 10 272 276 1927 

4 Ackermm, L V Tumois of the retropentoneum, mesentery and peritoneum A F I 
P , Atlas of'Xumor Pathology , Sect 6 rase 24 p 15 1954 

5 Colvin S H Jr Certain capbul ir ind subcapsul ir mixed tumors of the kidnej herein 
called capsulomas ” J Urol 48 5S5-600 1942 

c i) Dickinson, W H Tibiofatty tumor of kidnej Ti Pith Soc London 14 187-190 
1S62 b) L vCrampe Lousteau Essai sur 1’adipose du rein Pans 1SS1 (cited by Hunt ind 
Simons) c) Grawitz P Die sogen innten Lipome der Niere Arch f path An it u Ph\b 
10 I , 93 39 63, 1883 d) Alsberg, A Ueber eincn Tall von Lipom der Niere Arch f klin 
Chir 44 458-162, 1S92 e) Manasse, P Zur Histologic und Histogenese der prim uen 
Nieiengeschwulste Arch f pith Anat u Physiol, 143 278 323, 1896 f) Muller H 
Ueber die Lipome und lipom itosen Mischgesclnvulstc du Niere Arch f path Anat u 
Physiol 145 339 363 1896 g) Warthin A S Fibrohpoma of the kidnej J Path A Bact , 
4 404-411 1897 h) Weber F P Sm ill true lipoma of kidney Tr Path Soc London 1 
181 183 1899 i) Lazarus Bailou W S Two cases of lipoma of the kidnev Brit Med J 
2 924, 1900 j) Bartsch C Concerning a rare case of kidney lipom i Greifswald 1900 
(cited by Robertson and Hand 6 ") k) Keenan C and Archibald E W F ittj tumor of lad 
nev suggesting a metamorphosis of adrenal cells into true f it J Med Res , 16 121 142, 
1907 1) Alexander J W Lipoma of kidnej Ill Med J , 40 2S9 292,1921 m)Bengolei A 
I Bol y Trab Soc Cir de Bs As , 6 132 1922 (cited by L itienda 6x ) n) Hinz R Massen 
blutung ms Nierenlager bei Mj olipome Arch f klin Chir 132 149 155 1924 o) Lower 
W E and Belcher E W Massive lipoma of kidnej Surg Gynec A Obst 45 1-0 1927 
p) Hunt V C and Simon H E Perirenal and mtrarenal lipoma Am J Surg , 4 390 
395 1928 q) Watson M C Benign mixed tumors of the kidney Canad M A J , 18 511- 
515 1928 r) Nicholson M A and Gillespie M G Lipoma of kidney Report of a case 
J Urol 25 395-403 1931 s) Vertova, G Su di un c iso di tumore benign rare non iperne 
froide del rene destro Tumori 18 620-633 1932 (abstr in Am J Cancer^ 19 956, 1933) 
t) Pemberton J de J and McCaughan J M Intrarenal and perirenal hpomata Surg , 
G'Nnec A Obst 66 110-115 1933 u) Melen D R and Caspar I Intrarenal c\ stic myxo 
lipoma J Urol 31 69 77 1934 v) Potter, A H Massive renal lipoma Urol A Cutan 
Rev 40 717 724 1936 w) Robertson T D and Hand J R Primary intrarenal hpoma of 
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Fig. 1. On left is bean-shaped pararenal lipomatous mass. On right is kidney showing 
fatty masses protruding both medially and laterally from lower half of kidney. 

CASE REPORT 

In October 1941, a 29-year-old woman, because of abdominal symptoms, 
was surgically explored at another hospital. A large fatty tumor was removed 
from the vicinity of the lower pole of the left kidney. The pathological diagnosis 
was retroperitoneal leiomyolipoma. The patient was in good health and asymp¬ 
tomatic, for the following 10 years. In this period, she had two uneventful preg¬ 
nancies. In February 1952, during a routine gynecologic checkup, a large ab¬ 
dominal mass was palpated. Gastrointestinal studies were negative. Excretory 


surgical significance. J. Urol., 46: 45S—174,1941. x) Latienda, R. I.: Lipoma del rinon. Arch. 
Soc. de Anat. Norm, y Path., 4: 31—37,1942. y) Tahara, C. and Hess, E.: Massive renal fibro- 
lipoma; report of two cases. J. Urol., 54: 107-115, 1945. z) Fuchsman, J. J. and Angrist, A.: 
Benign renal tumors. J. Urol., 59: 167-173, 1948. aa) O’Heeron, M. K.: Intrarenal lipoma. 
Urol. & Cut. Rev., 52: 73-76, 1948. bb) Herman, L.: Massive spontaneous hemorrhage into 
and around parenchymal lesions of kidney. J. Urol., 59: 544-552, 1948. cc) Heclcel, N. J. 
and Peniek, G. O.: A mixed tumor of the kidney, lipomyohemangioma. J. Urol., 59: 572- 
576, 194S. dd) Jentzer, A.: Grave hemorrhages provoked by solitary lipoma having per¬ 
forated capsule of superior pole of kidney. Urol. &Cutan. Rev., 62: 612-4313, 194S. ee), 
Morgan, G. S., Straumfjord, J. V. and Hall, E. J.: Angiomyolipoma of the kidney. J. Urol., 
65: 525-527, 1951. ff) Rouvillois, C., Bordier, H. Poggioli, V., Djian, A. and Delarue, J.: 
Sur un cas de lipome du rein. J. d’urol., 57: 826-S30, 1951. gg) Beadles, R. O. Jr. and Urich, 
R. W.: Intrarenal lipoma: report of a case. J. Urol., 67: 460-463, 1952. hh) Rusche, C.: 
Renal hamartoma (angiomyolipoma): report of three cases. J. Urol., 67: S23-S31, 1952. ii) 
Spillane, R. J., Singiser, J. E. and Prather, G. C.: Fibromyxolipoma of the kidney. J. 
Urol., 68: S11-S14, 1952. jj) Thalheimer, M., Brux, J. M. and Daftari, B.:_Rupture sous- 
peritoneal d’un lipome intrarenal. Mem. Acad. Chir. Paris., 79: 114-116, 1953. 
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urographj demonstrated a “space-taking lesion,” with distoition of the inferior 
and middle calyces of the left kidney Below the left kidney was a second large 
soft tissue mass, its tianslucency suggestmg lipid A gynecologic consultant 
found, in addition, an enlarged, myomatous uteius 

A left retiopentoneal e\ploiation, thiough a left lumbai incision, was earned 
out on Februaiy 2G, 1952 When the left kidney was explored, a laige, oval, 
orange, fatty mass was found involving the lower pole, extending into the lulus 
Neaiby weie seveial smallei, similar nodules When the kidney was removed, a 
large letiopentoneal tumoi of sinulai consistency was found Hie postoperative 
course was uneventful In the thiee jeais smee opeiation, tlieie has been no 
evidence of lecurience r lhe patient has no demonstrable lipomas She shows 
none of the external components of the tuberous sclerosis complex 
The suigical specimen (figs 1 and 2) consisted of two poitions One was the 
left kidney, measuimg 12 by 5 by 4 cm The lowei pole was enlaiged, a liumbei of 
hpomatous protrusions mcieased its dimensions to S cm tiansverscly and 5 cm 
anteropostenorly A segment of attached uretei was displaced postenoily The 
renal pelvis was extraienal, and subdivided into thiee tiunks, connected with 
three separate calyces, which weie not distended On longitudinal section, about 
one-tlurd of the lowei half of the kidney was replaced by fatty masses The 
largest of these, contmuous with the iaigest piotruding mass, measuied ap 
proximately 7 by 5 cm on its cut smface Numbcis of smallei fatty nodules, 
apparently discrete, weie found scatteied thiough the lowei half of the kidney 
The masses were without distinct lobulation, and had an oiange yellow color 
The laige, sepaiately lemoved tumor measuied 17 by 7 by 5 cm , was bean- 
shaped, with most of its surface smooth and encapsulated The fat had a some¬ 
what oiange cast, its cut suiface was indistinctly lobulated, varying from yellow¬ 
ish to oiange yellow On microscopic study (fig 3, A, B, C) the paraienal and 



Fig 2 Bisected ludnej showing fatt> tumor masses in lower half of hidnej 
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^Pig. 3. A, section from kidney showing aduit adipose tissue separating renal parenchyma. 
B, showing smooth muscle related to a thick-walled blood vessel. C, small focus showing 
some degree of anaplasia in otherwise mature lipoma. D, focus of frank sarcoma in a retro¬ 
peritoneal lipoma. 

intrarenal tumors showed the same histological pictures. Mature adipose tissue 
formed the greatest part of the tumors. In the kidney, the tumor extended be¬ 
tween and separated the normal renal elements. Scattered through the tumor 
were small foci of spindle-shaped cells, having the appearance and staining 
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qualities of smooth muscle, and associated with blood \essels In the paiaienal 
tumoi, one small focus showed some ccllulai liiegularity, with occasional large 
nuclei The diagnosis was nitiaienal mid paiarenal aiigiomyohpoiins 
A liumbei of questions aie laiscd by this case The Hist pioblem concerns the 
lelation of the tumoi lemoxcd m 1941 to those found in 1952 The histological 
appeaiauce of the oiigmal tumor, and of the lecunente, was that of a benign 
tumoi Faibman 1 m Ins leview of letropentoneal fatty tumors, wrote “there 
hate been c ises lecorded in whu h lecunent tumois have been lemoved h\ e or six 
times ” Windholz (his case l) 7 lcpoited the rccurience of multiple letropentoneal 
lipomas years aftei the original icmotal Theie was no furthei followup 
Ochulj and Douglas 5 lefei, without spccihc citation, to cases of lecuirence, 
in which two oi tlnee subsequent leinotals weie necessaiy Peitinent is the 
report by De Weeid and Dock-eit}’ that two patients with benign letiopentoneal 
lipoma ultimately succumbed to i can lent tumoi moiethnn lOyeaisafter ongmal 
complete lemoval In out case, the moie lecent tumois w eie histologically similar 
to the ongmal tumor It is unhkelj that the tumors, m the foim found at the 
second opeiation, weie piesent at the initial csploiation It is also unlikely that 
the small anaplastic focus in the lecunent tumoi is necessaiy pioof of malig¬ 
nancy Liposaicoma usually arises as hposaicoma, ab imho 0 There have been a 
few lepotts, howotei, of liposaicomatous change in benign hpoma 10 11 One of us 
recently saw a small focus of hposaicoma in a histologically benign appealing 
retroperitoneal hpoma which accompanied a sepaiato typical letropentoneal 
hposarcoma In that case, the histological evidence of malignancy m the small 
central focus was clear (fig 3, D) 

It is unlikely that a laige nitiaienal hpoma was piesent m 1941, theie might 
have been, at that time, a vety small tumoi r Ihe nitiaienal tumor was com¬ 
pletely sepaiate from the paiaienal tumor, though the two weie practically 
identical histologically Multiple lipomas aie not infrequent, they may be syn- 
chionous oi metachronous Tedeseln 1 ' has lepoited a case of apparently benign 
lipomas with multiple “metastases” and fatal outcome 

Pnmaiy hposaicoma of the kidney has been even less fiequently lepoited 
than mtiaienal lipoma Of consideiable mteiest is the high degiee of association 
of tubeious scleiosis with hposaicoma of the kidney I! 14 Oui patient gives no 
evidence of tubeious scleiosis 

T Windholz, r Roentgen di ignosis of retropertlone il lipom i Am J Roentgen 66* 
591-600 1946 " ' 

8 Ockub E A and Douglas, F M Retroperitoneal perirenal lipom it i J Urol , 37 
619-630, 1037 

^D3tout A P Liposarcomi M ilign mt tumor of Iipoblasts Ann Surg , 119 86-107, 

10 Wright C J D Liposarcomi arising m a simple lipom i J Path A Bact , 60 483- 
4S7, 194S 

11 Sternberg, S S Liposarcoma arising within i subcutaneous lipom i Cancer, 5 975- 
978 1952 

12 Tedeseln C G Systemic multicentric lipoblustosis \rch Path 42 320-337, 1946 

13 Pish, G W and McLaughlin, W L Liposarcoma of kidnei report of i case present 
mg in unusual syndrome J Urol , 55 28 35 1946 

“Newmin, B and Reed, T Lipos ircoma of the kidnei J Urol 62 292-294 1949 
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Three years have passed since the nephrectomy. There is no evidence of 
recurrence. More than ten years separated the first and second operations. It 
is not possible to be certain that there will be no further recurrence. This would 
be so even if the small cellular focus had not been demonstrated. In the series 
of forty retroperitoneal and two intrarenal lipomatous tumors reported from the 
Mayo Clinic in 1933 by Pemberton and McCaughan 6 -* there were 12 cases with re¬ 
currence; six of these were in cases which had originally been considered benign. 
It is of interest that 1 case was operated upon 4 times, and 1 case 3 times, for 
recurrence. In the more recent report from the Mayo Clinic by De Weerd and 
Dockerty 2 they mention 1 case of benign lipomatous retroperitoneal tumor in 
which recurrence occurred 5 years after operation. Another of then cases with a 
benign retroperitoneal tumor had two subsequent operations for recurrent tumor, 
and died four years after the initial operation. Another, alive after 10 years, 
had “extensive incapacitating recurrence.” Still another died 18 years later 
with a retroperitoneal lipofibrosarcoma. In Farbman’s review 1 of retroperitoneal 
fatty tumors reported between 1937 and 1947, he states that six of the fourteen 
benign tumors in which there were followup records showed recurrence, and 
three of these were sarcomatous. 

Only time will tell if cure has been obtained. There is little indication that 
irradiation is of any value, 1 • 2 although Stout 9 has suggested that this mode of 
therapy should not be abandoned. 


SUMMARY 

A case of intrarenal and pararenal lipomas is reported, in which the pararenal 
tumor represents a recurrence more than 10 years following primary resection. 

We wish to thank Dr. Charles Maser who performed the original surgery for the 
clinical records concerning the original operation and Dr. David Meranze for the 
opportunity of studying the slides of the original tumor, removed at the then 
Mount Sinai Hospital, Philadelphia. We also wish to thank Mr. Joseph Poppel, 
Jefferson Medical College, for the taking of the photomicrographs. 
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THE UNSUITABILITY OF POLYVINYL PLASTIC FOR URETERAL 

SPLINTING 

DAVID M DAVIS 

Iii 1917 the Resident in Uiology at the JcfTeison Hospital performed the 
opeiation of intubated ureteiotomy, using a polyvinyl tube as a splint. The tube 
remained m place 4 weeks The uieter became occluded, and nephiectomy was 
necessary. 

A year or two later a colleague m Philadelphia peiformed a similar operation, 
also using a polyvinyl tube, with the same result 
Judging from these experiences, I was not sure that the bad lesults were due 
to the polyvinyl plastic, but nevertheless refiamed fiom using it, and obtained 
unifoimly good results with rubbei tubing 
Recently I saw a patient fiom anothei state who had undergone intubated 
ureterotomy operations, fiist on the light side and then on the left. Following 
these operations urine came through the ureters for only a day or two, and it was 
necessary to maintain nephrostomy drainage Polyvinyl splinting tubes were 
used on both sides, and left m plate G weeks 

Seven months aftei the operation on the light side, and 4 months after the 
operation on the left side catheters ascended each side for only about 3 or 4 
cm , and no fluid could be forced thiough either ureter in either duection In¬ 
jection of radiopaque solution thiough the nephrostomy tubes showed that there 
was no lumen whatever in the upper uretei on either side 

During an opeiation to provide substitute ureters, which will be fully de¬ 
scribed in a subsequent publication, a section of the lowei and middle portions 
of the right uieter about five inches long was icmoved foi study. The accom¬ 
panying photomicrographs (fig 1) show how the ureter was occluded by what 
looks like a deposition of submucosal scar tissue, with peiliaps the addition of an 
overgrowth of smooth muscle, although a tiny nest of epithelial cells lemams at 
the center 

Polyvinyl tubing has been recommended by a few opeiatois for ureteral 
splinting, so one must assume that it does not always produce bad lesults 
Piobably the bad results occur in patients who have an individual sensitivity 
to the plastic base or to the plasticizing substance used in polyvinyl tubing 
The extremely seuous—even tiagic—-results of ureteral occlusion induce me 
to urge all surgeons as emphatically as I can not to use polyvinyl tubmg for 
uieteial splinting There is no occasion foi taking the risk involved since good 
quality led lubber tubing is entirely satisfactoiy, and does not cause occlusion 
355 S 17 th St , Philadelphia 3, Pa 
Accepted for publication August 2, 1955 
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Fig. 1. A, low power photomicrograph of juxtavesical portion of right ureter, where 
lumen is of almost normal dimensions. B, low power. Mid-pelvic portion of the right ureter, 
showing reduced lumen and much scarring between epithelium and muscular coat. C, low 
power. Section taken just above level of iliac artery. Practically complete obliteration of 
lumen. Muscle bundles seem to be growing into scar tissue. Small island of epithelium 
surviving. D, high power. Same section as C, showing surviving island of epithelium. 
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DELAYED CYSTOGRAPHY AND VOIDING CYSTOURETEROGRAPJIY 
CHARLL& MONTGOMERY STEWART 

When opaque media aie instilled into the urinary bladdei and retained con¬ 
tinuously while \ lay e\posuies aie obtained at \ ariablo mtei\ als during the next 
one to tlnee horns, the lesultant film studies ha\e been termed “delayed cysto- 
giams ” 

With contia&t media letained in the bladdei of patients in whom uieteial 
reflux lias been pioied 01 suspected, x-iay exposuics aie obtained with the 
patient m the eiect position dunng the act of voiding and this diagnostic tech 
niquc has been tenned ‘bolding cystoureterogiaphy ” 

Pievious to the use of delayed tystogiaphy, it was assumed that uieteial 
reflux eithei occuned immediately 01 not at all It is now known that lefiux may 
be delayed foi any time internal, fiom seieial minutes to seieial liouis Uieteial 
lefiux may be immediate, delayed, lecmient, umlateial, alternating umlateial 
01 bilateial when x-iay' exposuies of the eontiast medium-filled bladder aie made 
at 15 minute intervals during a 1 to 1 horn period If vesicouieteial lefiux does 
occui during a delayed cystogiaplnc study', it may also occui dunng the act of 
voiding In some patients lefiux may be evident dunng delayed cystogiaphy 
and it will not occui with voiding Reflux has been proxen to occui only dunng 
mictuntion in a few patients 

DCriNlTIOV AND TECHNIQUE 

Instillation is accomplished through a catheter using a piston or bulb syringe 
The bladdei need not be ovei distended Reflux may occur with the bladdei only 
paitially filled The amount of medium instilled is variable and must be esti 
mated according to the patient’s age, ability to co opeiate, and the degiee of 
evident vesical untability One to foui ounces ate usually sufficient for infants and 
child! en The quantity necessary foi the average adult may \ ary fi om foui to 
ten ounces Over distension %s not necessary' Best lesults aie usually obtained 
when the bladdei is filled only to a degiee compatible with comfoit 

Instill the solution slowly, prefeiably using a slightly waimed eontiast me¬ 
dium 

In childien and adult females of neivous tempeiament, a piehminaiy com 
petent local uiethral anesthetic is recommended Local anesthesia partially 
masks the sensation of uigency often resulting from passage of a eathetei as well 
as reducing the chemical nutation common in some degree to all cystogiaphic 
eontiast media 

Of foui types of eontiast media used dunng the past 7 yeais, uiokon has been 
pio\ed to cause the least (henucal uigency when retained in the bladdei foi 2 

Reid -it the annual meeting of the Amencm Urological Assocntion m Los Angeles, 
Cahforni i XI l\ 19 1955 

A ote by editor Doctor Stew tit’s exhibit was iwarded first prize in the Division of 
Clinical Research b\ the Committee to Judge Scientific Exhibits Dr Willi un XI Cop 
pndge chairmin 
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to 3-hour intervals. TJrokon in concentrations of 18-20 per cent is recommended. 
This concentration is necessary in the detection of a beginning reflux in patients 
in whom the medium is diluted as it enters a dilated ureter. 

In infants and children too young or too ill to co-operate, instillation should be 
done through a 5 cc Foley retention catheter of small caliber. The contrast 
medium may then be retained in the bladder for any desired time interval by 
use of a catheter clamp. 

Films are exposed immediately following the instillation and at 15 to 30-minute 
intervals thereafter. Reflux has been delayed in some instances as long as two 
and one-half to three hours. Reflux may occur at one interval and disappear at a 
later interval. For this reason each film should be developed and viewed im¬ 
mediately. The time intervals and variations in angle of exposure can then be 
changed to supplement the immediate x-ray findings. 

Voiding cy^stoureterographic studies may be made at the termination of a 
delayed cystographic series, or they may be made immediately following the 
bladder instillation of contrast medium. Simply stand the patient erect and take 
the film exposures while the patient is voiding as forcibly as possible. 

In infants and children too young to co-operate, the bladder may be slightly 
overfilled, the catheter removed, and with the patient supine or partially erect, 
a film should be taken as soon as the child strains to void. 

VOIDING CYSTOURETEROGRAPHY 

During the past 2}4 years, voiding eystoureterographic studies have re¬ 
corded some phenomenal vesicoureteral reflux antics which were previously 
unsuspected. In patients having proven ureteral reflux by delayed cystography, 
films should be taken with the patient erect and forcibly voiding. When voiding 
reflux does occur, the amount of reflux and the degree of upper urinary tract 
dilatation demonstrated are usually far greater than that demonstrated by non¬ 
voiding cystography. 

Two and one-half years ago the possibility of a voiding reflux was first sus¬ 
pected and proved in a 6-year old girl. The child had a congenital bladder neck 
obstruction corrected by transurethral resection at 18 months of age. Residual 
urine of 60 cc was reduced to zero. During her initial urological workup, delayed 
recurrent ureteral reflux was demonstrated on 15-minute interval x-ray exposures 
taken during a 2-hour delayed cystogram study. In spite of the absence of 
residual urine, pyuria continued to be recurrent. Residual urine gradually re¬ 
curred by her fourth year of age. A second transurethral resection during her 
fourth year again reduced a 2-ounce residual urine to zero. Pyuria continued to 
be recurrent but symptomless. Repeated checks for residual urine revealed no 
bladder retention. 

In October 1952, approximately eighteen months after her second resection, it 
was suspected that a portion of the bladder urine might reflux into one or both 
kidneys during the act of voiding. A 2-hour delayed cystographic study was 
made, taking x-ray exposures at 15-minute intervals, and this study revealed 
recurrent unilateral and bilateral complete and partial reflux during this 2-hour 
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Flo 1. Case of D. H , a boy aged 13 jears Recurrent chills, fever, and sevcic pyuria 
since birth. No residual urine Patient voided prompt, forceful stream Repeated cjsto- 
urcthroscopio examinations rovealod no obstruction at bladder neck, no trabeculation 
Ureteral orifices visually competent, jets forceful Repeated cxcrctoiy urograms and 
retrograde pyclo-uretcrograms revealed no gross abnormality. 

-1 and B, delayed cystographic studies following instillation of 300 ce 20 per cent urokon 
into bladder through catheter A, immediate film B, 5-mmuto film 


period. With the contiast medium still retained in the bladder, the child was 
placed in the eieet position and x-rays weie taken duiing the act of voiding. Our 
suspicion was vetified: The child had voided bilaterally into both ureters and 
kidneys. This accounted for the absence of lesidual urine when a catheter was 
passed immediately after voiding. However, if appioximately 2 minutes weie 
allowed to elapse between voiding and passage of the catheter, it was found that 
40 to GO cc of urine were obtained. This lesidual mine had been voided retiogiade 
into the upper urinary tiact, returning to the bladdei within a two-minute inter¬ 
val following voiding. This has been teuned a delayed check for voiding leflux 
lesidual urine. This child’s voiding leflux undoubtedly was responsible for hei 
recurrent pyuria. 

Voiding reflux has since been suspected and demonstrated in a lather laige 
number of childien and m seveial adult females. Each of these patients suifeis 
from leeunent or peisistent pyuria and although ncuiogenic and/or mechanical 
obstruction is undoubtedly the initiating cause of the voiding leflux and lesultant 
infection, an actual pathological lesion has not been demonstiated in all of these 
patients 

For example, voiding leflux was evident in a boy aged 13 (figs. 1,2 and 3) and 
a gnl aged 8 (figs. 1, 5 and G) selected fiom this series Each child has a lifelong 





CHARLES MONTGOMERY STEWART 



Fig. 2. Same ease as figure 1. Delayed cystographic studies. Exposures taken at 15 minutes and at 15 
minute intervals thereafter for 1 hour and 30 minutes. These exposures made with patient in supine position, 
vesicoureteral reflux is bilateral and recurrent during 90-minute period. 




Fig. 3. Same case as figuies 1 and 2. Delayed (typographic studies. Film exposures x\ itli 
patient in upright position while forcibly voiding at 1 hour, -45 minutes and 2 hours re¬ 
spectively Renal and ureteral dilatation demonstrated during micturition is scvcie. 



Fig 4. Case of N. D , a girl aged 8 years. Recurrent pyuria, chills, fever and occasional 
attack of aching pain m right upper abdomen. Patient had always had prompt, continuous, 
foiceful urinary stream No residual urine. Repeated excretory urogiains and letiograde 
p>eloureterograms revealed no pathological process on left side and a double fused kidney 
with complete duplication of ureters on light. Right lower component revealed some evi¬ 
dence of pyelonephritis on several occasions but no gross evidence of ureteral or renal 
dilatation 

Retrograde pyelograms with catheters in place. 
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I'ig G S mic c ixc ab figures 4 mil 5 Lxposurea t iken it 1 houi, 30 minutes mil 1 hour, 
40 minutes with pment in cicct position mil while voiding foiubl) Degree of upper 
trict dunige demonstrated bj voiding cjstourethrogiuphj is ippuuit 


lnstoiy of lecuirent chills, fevei and pyuna Residual bladdet uune has nevei 
been proted m eithei child and each voids a piompt, full, foieeful, umntenupted 
stieam which is staited and maintained without attaining Exuetory uiogiams 
and letiogiade pyelouietciogiams weie mtcrpieted as noimal Voiding cysto 
uieterograms retealed bilateial hydionephiosis and hydiouieteis in the male 
child and a laige umlateial hydiouretei and hydionephiosis in the female child 

TItEATMEXT 

Tiansuiethral oi open surgical lemotal of bladdei neck obstiuctions should be 
done piomptly to eliminate residual bladdei mine and to halt piogiessiou ol 
uieteral and lenal leflux dilatation Regiession ol uppei tiact dilatation following 
surgical levision of the vesical outlet may be paitial oi, m occasional instances, 
complete Often no demonstrable regiession of dilatation will occui but if the 
piogiesx of lenal dilatation is halted by suigical collection of the obstiucted 
bladdei outlet, then the lesult may be classified as successful 

The legimen is the same foi all patients in whom leflux occurs while xoiding, 
whethei they do oi do not have vesical neck obstruction It is obvious that 
patients with obstiuction aie not placed on the following voiding schedule until 
after the obstiucted bladdei outlet has been surgically conected 

Cluldien aie coached to void at 2 houi mteivals during the day and aie 
awakened to void twice duung the night They must be constantly admonished 
to \oid without straining, “to let the unne run out nntuially and without holding 
the breath and without pushing, straining oi huirying ” Fluids by mouth aie 
stopped at 5 p m This regimen has been lemarkably effective in the contiol of 
pyuna and the deciease in the amount of xoiding reflux has been appreciable 
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Fig 8 Same ca.be is figuies 4,5 mil G After 3 months of tieatmcnt, as outlined on p 755, 
these delated c>sto graphic and voiding cjstourcterogram studies were recorded following 
instillation of 250 cc 20 per cent urokon into bladder 

A, B C, D, E, delated cystogram Exposures taken in supine position immediately (A) 
ind it 15 minute intervals for 1 hour (B, C, D, E) 

r voidin'* cjstourcterographic exposure taken until patient m upright position while 
voiding forcibly Improvement apparent on comparison of pie and post treatment film 
studies 


T " 1, 2 and 3 Comparative delated c>stographic and void 

ing after 3 months of 2 hour, non straining voiding regimen 

desc • 755) 

A, delated cjstographic studies after instillation of 300 cc 20 per cent urokon into 
bladder through catheter Tive minute exposure 

BCD ind Ey exposures taken at 15 minutes and at 15 minute intervals there ifter for GO 
minutes Exposures made with pitient in supine position Vesicoureteral reflux did not 
occur at anv time during this 1 hour interval as it occurred during preceding delaj ed 
c\ stogiaphic studies (figs 1 and 2) 

F and G films exposed with pitient in upright position while forcibly voiding Bi 
lateral leflux occurred but not so complete as recorded in preceding voiding cystograms 
(fig 3) 

H, after voiding film showing absence of residual urine in bi idder 



758 


CHARLES MONTGOMERY STEWART 


Film studies (figs. 7 and 8) show the voiding reflux findings after 3 months of 
this regimen. 


CONCLUSIONS 

The following facts and impressions result from 7 years 5 experience with 
delayed cystography and years’ experience with voiding cystoureterography. 

The degree to which the bladder is distended with contrast medium during a 
prolonged period evidently bears no relation to whether or not reflux will 1) 
occur, 2) be immediate, 3) be delayed, 4) be recurrent, 5) be unilateral, 6) be 
bilateral, or 7) occur during voiding. 

Over-distension of the bladder is not necessary for the demonstration of reflux 
during delayed cystography or voiding cystoureterography. 

Reflux, immediate, delayed, recurrent or voiding, does not occur in a normal 
urinary tract. It occurs in some cases in which the pathological cause may not be 
demonstrated, but a pathological process of some undemonstrable or as yet 
unrecognized type is still believed to be present, and to be the cause of the 
reflux. 

It is impossible to predict reflux competence or incompetence of a ureteral 
orifice on the basis of its cystoscopic appearance. Reflux may readily occur 
through orifices having every visual physical attribute of competence when 
observed cystoscopically. Reflux may not necessarily occur through a gaping 
golf-hole type of ureteral orifice which has the accepted visual appearance of 
complete reflux incompetence. 

Delayed cystography and voiding cystoureterography have repeatedly proven 
that intravenous urograms and retrograde pyelograms may be completely mis¬ 
leading. Far advanced ureteral and renal dilatation has been demonstrated by 
these cystographic techniques in patients having comparative intravenous and 
retrograde studies which were interpreted as normal. 

Urinary infections, continuous or recurrent; neurogenic defects, congenital or 
acquired; prenatal structural and functional variations from the normal; and 
postnatal obstructive uropathies may contribute alone or in variable combina¬ 
tions to the cause and occurrence of ureteral reflux. It is probable that the ob¬ 
structive lesions which undoubtedly initiate and cause the persistence of these 
reflux phenomena may vary to a degree not previously suspected. It is possible 
that unrecognized minor congenital displacements and malformations, in com¬ 
bination with neurogenic defects of minor degree, may result in some major 
variations in vesicoureteral physiology. 

Voiding ureteral reflux has been shown to persist in some patients even after 
the complete surgical removal of the reflux initiating bladder neck obstruction. 
It is believed that continued or recurrent pyuria, in children whose previously 
existing vesical neck obstructions have been surgically removed, may be the 
direct result of the persistence of this voiding reflux phenomenon. In these 
instances, it has become easier for the bladder to void a portion of its contained 
urine back up into the upper urinary tract than out through a surgically cor¬ 
rected, unobstructed vesical neck. Infection will persist or recur in these patients 
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until some type of infallible collective smgeiy is devised to prevent uieteral 
ieflu\. 

Reflux does not occur immediately 01 delayed m some eases in which findings 
at cystoscopy dictate its occunence (t e , golf-hole uieteral onfices) Tins finding 
is usual in those cases of chiomc uppei uinuiy tiact dilatation in winch the 
uretei has leached the maximum ot dilatation in width and fuithei dilatation 
can only be manifest by an increase in ureteial length This mciease in length 
occuis within the confines of the penuieteral fascia and the lesultant kinking 
of the uietei causes intrinsic uieteial obstiuction Ihese meteis cannot be 
drained by manual piessuie when they aie suigically exposed until the kinks 
have been leleased by lysis of the penuieteral fascia Following the lemoral of 
the penuieteial fascial confines, these meters diam piomptly and peristalsis is 
leadily demonstrated The uieteial dinmetei will often deciease to onefouith 
the previous diametei following uieteral fascial lysis It must be concluded that 
reflux cannot be expected to occui upwaid in a uietei which is obstructed by 
kinking within its own fascia if piompt drainage downwaid can be shown to be 
impaiied foi the same leason 

C Cystography, delayed oi voiding, piondes ceitam diagnostic mfoimation 
which is unobtainable by any other method It is hoped that this piesentatioii 
will encourage inoie widespiead use of tins simple x-iay technique It is becoming 
increasingly obvious that many of oui previously accepted concepts of the 
physiology of the vesicouieteial junction have been based upon wishful flights of 
fancy rather than established facts 

2010 Wtlshire Blvd , Los Angeles 57, Cahf 
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THE FIRST REPORTED CASES OF HUMAN BLADDER TUMORS DUE 
TO A NEW CARCINOGEN—XENYLAMINE 

W. F. MEL1CK, H. M. ESCUE, J. J. NARYKA, R. A. MEZERA and 
ELMER P. WHEELER 

From the Departments of Urology and Medicine, St. Louis University School of Medicine, 

Si. Louis, Mo. 

Rehn, 1 in 1S95, was the first to describe industrial bladder tumors in workers 
in the aniline dye industry in Germany. These tumors were especially prevalent 
among the workers in fuchsin. Apparently his findings were not generally ac¬ 
cepted for another 10 years, but then much fruitless research began in an effort 
to identify the carcinogenic agent. Grandhomme- listed the acute symptoms of 
aniline poisoning and noted the presence of hemoglobin in the urine but was un¬ 
able to identify any toxic agent. Engelhardt 3 showed that aniline was converted 
to aniline black in the body and eliminated in the urine as the fixed alkali salt 
of paramidophenyl ether sulfate, which had no carcinogenic property. Schwerin 1 
also was unable to identify any causative agent. Adler 5 and Engel, 6 working in¬ 
dependently, were unable to find any toxic substance derived from benzidine. 

Later, Schar 7 and Pearlman 8 were able to show that the continuous inhalation 
of small amounts of 1-naphthylamine or 2-naphthylamine would produce bladder 
carcinomas in rabbits although they were unable to demonstrate the carcino¬ 
genic agent in the urine. 

It was suggested much later by Walpole, Williams and Roberts 9 that other 
substances, notably high boiling aromatic amines, as well as 2-naphthylamine 
and possibly 4-aminodiphenyl, were the carcinogenic factors responsible for the 
bladder tumors among the German dyestuff workers which had been attributed 
to aniline. 

It is now known that the following chemicals are capable of producing bladder 
tumors when fed to dogs: 2-naphthylamine, benzidine, N-acetyl-2-aminofluorene, 
N:N-dimethyl-4-aminoazobenzene, 4-amino-3:2'-azotoluene and xenylamine. 
These experiments are summarized in table 1. 

More recent experimental work has helped clarify many of the problems con¬ 
cerned with 2-naphthylamine. Wiley has shown that 2-naphthylamine in dogs is 
excreted as 2-amino-l-hydroxyl naphthalene conjugated with sulfuric acid and 
has suggested that the metabolic products are carcinogenic. The entire subject 
has recently been reviewed by Bonser, Clayson, Jull and Pyrah 10 who state 

Read at annual meeting, American Urological Association, Los Angeles, Calif. May IS, 
1955. 

1 Rehn, L.: Arch. klin. Chir., 50: 5S8, 1S95. 

- Grandhomme: Internat. Lab. Office Rep., p. 22, 1921. 

3 Engelhardt: Quoted by Rehn. 1 

1 Schwerin: Zentralbl. f. Gewerbehygiene, 8: 64, 1920. 

5 Adler, 0.: Arch. f. Exper. Path. u. Pharmakol., 68: 167, 1907-190S. 

6 Engel, H.: Zentralbl. f. Gewerbehygiene, 8: SI, 1920. 

7 Schar, W.: Le cancer, 7: 205, 1930. 

8 Pearlman, S. and Staehler, W.: Klin. Wchnschr., 11: 1, 1932. 

3 Walpole, A. L., Williams, M. H. C. and Roberts, D. C.: Brit. J. Indust. Med., 9: 255, 
195 9 

10 Bonser, G. 3VL, Clayson, D. B„ Jull, J. W. and Pyrah, L. N.: Brit. J. Urol., 26:49-52,1954. 
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Tabt h 1 


Chemical 

tnima! 

Amount 

Appearance T 

Investigator 

2 Naphthjlammc 

Dogs 

IS gill 

0 1 . jra 

Gehimann, Foulgcr and Flein 
mg, Proc 9th Intermit Cong 
Industr Med , London, 194S, 
p 472 Bristol Wright 

2 tphthjlaimne 

Dogs 

“ill lv>1VC” 

3h to 5 M's 

Bonser, Jr , J Path and B ict, 
65:1, 1943 

2 N iphth\laimnc 

Dogs 

5S-130 gm 

IJj yrs 

Hueper and Wolfe, Yin J 
Path > 13: C5G, 1937 

Hucpcr, Wiley and Wolfe, 
J Industr IIvg , 20; 46, 1938 

Ben/idine 

Dogs 

325 gin 

7 to 10 ms 

Spits, Magmgan and Dobnnei, 
C nicer, 3 : 789, 1950 

2 Ycctilaimno 
fluorene 

Dogs 

90-19$ gm 

5 to 8 } rs 

Morris and Ejcstone, J Nat 
Cancer Inst, 13 :1139,1953 

\ \ dimethjI-4 
aminoazobenzene 

4 Ammo 3 2' izo 
toluene 

Doga 


2to 4 31 a 

Nelson and Woodird, J Nit 
C nicer Inst , 13 : 1497, 1953 

i Ynunodiphuijl 

Dogs 

30 54 gm 

Sht } r- 

Walpole, Williams and Roberts, 
Brit J Industr Med, Hi 
105, 1954 


that tumors do not occur m man from 2-napthjlammo itself but fiom its metabo¬ 
lic pioduct, 2-ammo-l-naphthol sulfuric aud They base then views on the facts 
that the oral ingestion of 2-iuphthylamme pioduces cancel only in the bladdei 
and that bladder cancel will not derclopif 2-naphthylanune is introduced sub- 
mucosally in the bladdei, and shm cancel cannot be induced by subcutaneous 
2-naphthylanune They fui tiler suggest that since the cancel-pi oducing amines 
pioduce tumors distant fiom the site of application of the caiunogen, it is the 
metabolic products that aie the active agents Chemically, these caicmogens 
have similanty of stiuctuies with the position paia to the amine gioup on the 
ling being blocked by a laige substituent gioup 
Bonsei, Clayson and Jull 11 have shown expenmental leasous, at least, why 
the bladdei is so fiequeutly the site of tumor foimation Using one of a small 
gioup of caicmogeme aiomatic amines, 2-acetyl ammo fluoune, it is possible to 
estimate the 2-amino-l-naphthol conjugates by a method developed by Clayson 12 
m 1950 It was possible to conelate the lelativesusceptibilities of the dog, mouse, 
lat, and labbit with the amount of 2 amino-l-iiapthol conjugates which these 
species c\ciete It was also shown that the concentiation of these conjugates in 
the urine as compared to the blood plasma was 200.1 This would seem to defi¬ 
nitely lulc out an earliei belief that the caicmogens leach the bladdei by the 
bloodstieam and aie not earned there m the mine Huggins and Smith 12 have 
suggested that the sulphatases in mine may be lesponsible foi leleasmg the 

11 Bouse i G Cl i>son, D B mil .lull, .1 W Lancet, 2 2b0, 1951 

12 C! ijsou D 11 Biochcm J , 47: 36, 1950 

13 Hudgins, C aud Smith, D II J Biol Client , 170 391,1947 
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metabolite in active form. Scott and Boyd 14 have shown that diversion of the 
urine to a sigmoid loop bladder prevents the development of bladder tumors 
in dogs fed 2-naphthylamine which is further confirmatory evidence that the 
carcinogenic agent reaches the bladder in the urine. 

Jull in 1951 13 introduced a possible experimental method of definitely proving 
the direct carcinogenic action of any suspected substance on the bladder epi¬ 
thelium. Using paraffin wax pellets with a melting point of 56° C., suspected 
materials were incorporated and introduced into the bladder of experimental 
animals, entirely eliminating the intermediary action of the liver in metabolism. 
Using 20 methyl cholanthrene in situ 25 weeks, tumors were obtained resembling 
those obtained by oral 2-naphthylamine. (The same results were obtained in 3 
mice by 2-amino- 1-naphthol HC1. The latter is a hydroxy derivative of an 
aromatic amine.) 

The only known experimental report on 4-aminodiphenyl (xenylamine) 
appeared in 1952 by Walpole, Williams and Roberts. 16 In 1862, Iiofman isolated 
4-aminodiphenyl from aniline residues. Jackson also isolated naphthylamine 
from similar residues. Examinations of present day residues from aniline do not 
show the presence of either naphthylamines or 4-aminodiphenyl. (Using 3 ^'-di¬ 
methyl 4-aminodiphenyl and 4-aminodiphenyl injected subcutaneously into rats, 

1 rat developed papilloma of the bladder with 3:2'-dimethyl-4-aminodiphenyl.) 

DISCUSSION 

To our knowledge, xenylamine has been produced regularly in tonnage quanti¬ 
ties in only one chemical plant in the United States. Production was begun in 1935 
and continued with few interruptions through early 1955. The process involved 
the chemical reduction of para nitrobiphenyl to the finished product, xenyl¬ 
amine or 4-aminobiphenyl. During most of the twenty years of production, 
the raw material was received in railway tank cars, and pumped to receiving 
tanks, to the reactor where reduction was accomplished, through several addi¬ 
tional vessels for removal of catalysts and by-products, and then pumped to 
product receiving tanks or to tank cars for shipment. The pipelines and processing 
equipment thus comprised a “closed” system essentially, with opportunity for 
potential exposures limited to several points where control analysis samples 
were taken, where distillation residues were removed from equipment at intervals, 
and where leaks occurred in pumps and other equipment before repairs could be 
made. Major repairs to equipment and infrequent accidental spills of the product, 
rather than normal daily operating conditions, undoubtedly resulted in exposures 
of major significance. 

The finished product was transferred to a second chemical plant where addi¬ 
tional processing was carried out. At this plant, the tanks cars were heated with 
steam coils to make the product fluid and the xenylamine was pumped to receiv¬ 
ing tanks and thence to a reactor or kettle with an open top. At this point, pre- 

11 Scott, IV. W. and Boyd, H. L.: J. Urol., 70: 914,1953. 

13 Jull, J. tV.: Brit. J. Cancer, 5: 32S, 1951. 

16 Walpole, A. L., Williams, H. C. and Roberts, D. C.: Brit. J. Industr. Med., 9: 255, 
1952. 
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XEHYLAHIKE 


- 

Tic, 1 

sumably adequate exhaust xcntilation was provided Agam, except foi the 
earliest peuod of pioduction, routine exposures were not excessive when com- 
paied with mdustiml exposuies to many other oigamc amine and intro com¬ 
pounds 

In both plants, as technology and science piogressed, impiovements weie made 
in operational procedures resultuig in progressively less exposure to personnel 
It is doubtful if the magnitude of the exposuie that caused the systemic mjuries 
described m this papei will evei be deteimined It is believed, howexei, that 
loutine day-to day exposures in iecent yeais weie limited to the attainable 
minimum 

As shown ui figuie I, xeiiylanune 01 4-aminobiphenyl, is a molecule made up of 
two joined benzene lings with an Nil-., 01 amine gioup, attached to a carbon 
atom m paia position to the junction of the lings with a molecnlai weight of 
169 22 It is a yellowish-brown uystalime solid which melts at appioxmiately 
50°C and boils at more than 32o°C, and the distillation range is 325°C to 340°C 
Following acute exposure, xcnylnmtne produces sjmptoms expenenced with 
most aromatic mtro and amine compounds Piesumably, absoiption fiom the 
alimentary tract of man would be as dangerous as in the case of animals In 
labbits, the oral LD M has been repoited as 690 milligrams per kilogram By 
companson with many othei industrial chemicals, this is not a highly toxic 
compound fiom the standpoint of ingestion noi would absorption of the material 
fiom the gastiointestinal tract be of practical significance m relation to mdustnal 
exposuies It is known, howevei, that m man, xenylamme is lapidly absorbed 
through the unbroken skm and the vapois fiom the compound aie leadily 
absoibed tlnough the respiratoiy tract Following acute exposures to the ma- 
tenal of the skin oi to the vapois, workmen have developed headaches, lethaigy, 
cyanosis, and in the case of heavy exposuies, hematuiia All of these symptoms 
may lesult from excessive exposuie to many simple aiomatic annuo and mtio 
compounds which aie not known to be carcinogenic 

CLINICAL FINDINGS 

As soon as it was lealized that xenylamme might be responsible foi the pioduc¬ 
tion of seveial bladdei tumois that had developed among the workers, loutine 
cystoscopic examination of all the men who had been exposed in any way to 
xenylamme was earned out Ihe lnstoues of the workeis weie highly significant 
in that some had noted one oi more attacks of gioss hematuria, usually associated 
with burning and fiequency of initiation Vt the present time, howevei, it lias 
been impossible foi us to couelate the degiee of unnaiy niitative symptoms and 
hematuiia with the later development of bladder tumors 
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Fig. 2. Photomicrographs. .4, low power section of bladder tumor removed transure- 
thrally from case Xo. 254410D. B, high power section of bladder, same case as A. 


Routine observation cystoscopy disclosed that a number of the patients had 
no detectable signs of bladder irritation. Others had marked evidence of hyper¬ 
emia, with patchy areas of edema, some of which were raised above the surface 
of the surrounding mucosa. In order not to miss any early tumors, many of these 
were biopsied with a cold rongeur and the base fulgurated. The pathological 
picture was the same, of marked hj^peremia, infiltration with inflammatory cells, 
and marked evidence of hyperkeratosis. A few of the bladder tumors appeared 
as simple ordinary papillomas, but were apt to be found in any area of the 
bladder, and not limited particularly to the ureteral or trigonal regions. The ma¬ 
jority appeared as flat, sessile lesions surrounded by areas of hemorrhage and 
hyperemia. In order not to distort the pathological picture, all were removed 
with a cold cutting rongeur. There was some local evidence of invasion of the 
muscularis which agrees with the previously reported statements, “in experi¬ 
mental bladder tumors distant metastases are rare but local invasion is common” 
(Hueper, Briggs and Wolfe; Stirling, and Ash; and Waller and Hamer). 17 - IS - 19 

17 Hueper, W C., Briggs, J. G. and Wolfe, H D.:J Ind. Hvg. and To\icol , 20: S5, 193S 

18 Stirling. C. and Ash, J E : J. Urol , 45: 342, 1941 

19 Waller, J. I. and Hamer, H. G : J. Urol., 64: 651, 1950. 
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Table 2 


Case Identity 

Detected 

Exjiosure Dates 

Duration of Exposure 

# 1254 

AB 

1953 

193S-prcsent 

15 yrs. 

# 1249 

AB 

1953 

1936-1939 

3 Vi yrs. 

# 140453 

L 

1954 

1939-1941 

2!4 yrs. 

#1500 

AB 

1953 

1941-1944 

2 K yrs. 

#1896 

AB 

1951 

1910-1942 

lJi yrs. 

# 1505 

AB 

1953 

1910-1941 

1}’1 yrs. 

#1267 

AB 

1954 

1949-1951 

1 H yrs. 

#254410 

D 

1954 

1935-1944 

9 yrs. 

#245 

AB 

1954 

1935-1950 

15 yrs. 

#2866 

AB 

1953 

1940-1941 

IK yrs. 

#1073 

AB 

1955 

1941-1946 

1 'A yrs. 

#813 

AB 

1954 

1916-1948 

Intermittent, S yrs. 


AB—Aicxian Brothers’ Hospital, St. Louis, Mo. 

D—Evangelical Deaconess Hospital, St. Louis, Mo. 
L—Lutheran Hospital, St. Louis, Mo. 


TABLE 3 


Case Identity* 

Detected 

Exposure Dates 

Duration of Exposure 

17830 

1953 

1944-1954 

10 yrs. (approx.) 

107890 

1946 

1937-1944 

7 yrs. 

27641 

1946 

1939-prescnt 

15 yrs. 

27442 

1954 

1949-1954 

Intermittent 


1952 

1936-present 

19 yrs. 

WmMm 

1952 

1943-1945 

2 yrs. 


* Patient number (HME). 


Table 4 



Group 1 

Group 2 

Number patients examined . 

71 

44 

Number with normal bladders 

IS 

23 

Number with evidence of irritation . 

42 

20 

Number with tumors (proven with biopsy) 

12 

1 

Per cent tumors . . 

16.9 

2.6 


Table 5 



Number of Men 
Examined 

Number of Tumors 
Found 

Examiner 

Per Cent Tumors 


56 

6 

HHE 

10.7 


71 

12 

M & N 

16.9 


44 

1 

M & N 

2.3 

Totals 

171 

19 | 

! 

11 I 


One case found and treated by another urologist. 
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The microscopic examination of the tumors showed varying degrees of ma¬ 
lignancy, but the most marked microscopic finding was the hyperkeratosis, evi¬ 
dently the response to a markedly irritating substance. The presence or absence 
of tumors before cystoscopic visualization could not be correlated with the 
presence or absence of red blood cells in the urine. Time does not permit discus¬ 
sion of treatment, but all except two of the patients have been controlled by 
transurethral measures. 

The first opportunity of visualizing the immediate effects of xenylamine 
came on July 15, 1954. An employee, G. D., helped repair a “breakdown” in the 
manufacturing equipment the day previously, and it was reported that he had not 
used the proper precautions that had been outlined by the company. Within 
eight hours the patient noted an intense urinary burning and frequency followed 
by marked hematuria. He was immediately placed on antibiotics and observa¬ 
tion cystoscopy carried out one day after exposure. The entire interior of the 
bladder was intensely hyperemic, with many areas of slough and frank hemor¬ 
rhage. The symptoms slowly disappeared over the next two weeks and the urine 
became clear. When examined 3 and 6 months after exposure, the entire re¬ 
action had disappeared and the bladder mucosa had become entirely normal. He 
is being followed closely to determine the late effects, if any, after this single 
massive exposure. A low and a high power photomicrograph of a representative 
tumor are shown in figure 2. The entire experience with these tumors is outlined 
to date, together with the potential lengths of exposure in tables 2 to 5. 

SUMMARY 

Xenylamine, an aromatic amine, produces bladder tumors in experimental 
animals with relatively brief exposures. 

Bladder tumors have already developed in 11.1 per cent of 171 workers en¬ 
gaged in the production of xenylamine from 5 to 19 years after their initial 
exposure. 

The duration of exposure to the compound varied in these 19 workers from 
iyi to 19 years. 

The exact carcinogen has not, as yet, been identified, but it is reasonable to 
assume that it is some metabolite of 4-aminobiphenyl. Experimental work is under 
way regarding this point and will be reported at a later date. 

Xenylamine apparently gains access to the body through the skin or respira¬ 
tory system, and the immediate effect on the bladder is a diffuse hyperemia, 
edema, and frank slough. This is followed by an unknown interval during which 
the bladder mucosa may return to complete normal appearance. 

Careful, systematic survey of all of the workers has been set up and the results 
of this will be reported at a later date. 

539 N. Grand Ave., St. Louis, Mo. ( W.F.M ., J.J.N., R.A.M .) 

1214 Quarrier St., Charleston 1, W. Va. ( H.M.E .) 

1700 S. Second St., St. Louis, Mo. ( E.P.W.) 
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THE USE OF RADIOACTIVE COBALT IN NYLON SUTURES IN THE 
TREATMENT OF BLADDER TUMORS TECHNIQUE 
AND CASE REPORTS 

VINCENT VERMOOTLN and J G S MA VEILED 

The management of cavernoma of the bladdei has alw ays, been a set ious pi ob- 
lem, that it is still unsolved is evident from the lecent literatuie The Februaiy 
1955 issue of the Journal of Urology contained C articles on tumors of the bladder, 
five of these weic in legaid to tieatment Two additional aitides m the Maich 
issue concerned tieatment of bladdei tumors Although all these papeis dealt 
ruth treatment, the method and agent used weie diffeient ill each report, yet 
none lefened to cystectomy in any form This suggests that tlieie may be a defi¬ 
nite swing away fiom the moie ladical appioach to oui problem 
Recently we have been using a new method of applying radiation with which 
we have had excellent lesults and which we now believe is the ideal technique 
foi radiation of mfiltiatnig bladdei tuinois This particulai method of ladiation 
is not lecommended for geneial use for all types of bladdei tumois as theie aie 
many which can be treated more efficiently and satisfactory by othei means 
Theie is, for instance, no point m using this type of ladiation therapy m pa¬ 
tients with multiple papillomas, for we feel that this is a disease of the entire 
urothehum and, therefore, tieatment of a single lesion will not cine the disease 
External radiation of bladdei tumois before the lecent advent of supervoltage 
machines and of the radioactive kilo Curie cobalt units has not been particulai ly 
satisfactory, but the local application of indium or source radium emanation has 
been successful foi a long time In 1011 Paschkis described his cystoscopic 1 a- 
dium applicator for use m tieating cancel of the bladdei Theie has been no 
subsequent repoit on the use of his instrument In 1913 Pasteau and Degiais 
and also Schullei lepoited a few cases of cancel of the piostate and bladder in 
which truly staking results had been obtained by the use of radium mtioduced 
through the uiethra through the oidmaiy gum coudd catheter The next yeai 
Hugh Young (not know mg the existence of Paschkis' mstiument) invented his 
cystoscopic indium applicator and began tieatmg bladdei tumors with 100 mg 
capsules of radium The tieatment lasted foi an hom at a time and the patients 
were given from GOO to 1000 milhgiam houis of radiation depending on the type 
of tumoi In 1917 Young successfully treated a bladder tumor in a woman by 
implanting into the tumoi, through his endoscope, 200 mg of radium in a ngid 
needle In 1922 Nedl devised an mstiument foi implanting seeds of radium 
emanations directly mto the tumoi thiough an endoscope This method of ladia¬ 
tion has the advantage that when once implanted the seeds need not be lemoved 
Failure to get adequate ladiation for purely technical, if for no othei reasons 
led to eithei the radium element or emanations being embedded m the tumor at 
the time of open suigery This gave and still gives excellent lesults but here too 
there are difficulties One can guess but one cannot be sure as to the exact loca- 
Re-id at innu il meeting American Urological Association, Los Angeles, C ihf XI u 19, 
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Fig. 1. Depicting probable position of radiation emanations or radium needles embedded 
in carcinoma of bladder after removal of protruding portion of growth. 

tion of the radium or emanation seeds in relation to the tumor (fig. 1). Also, it 
is well nigh impossible to get a uniform radiation pattern in placing the seeds or 
needles. The distance of each needle or seed from the next will depend on whether 
the bladder wall was on a stretch or not Avhen the radiation source was im¬ 
planted, and subsequently on whether the bladder contains urine and how much 
or whether it is empty and collapsed. This will also vary with the extent of infil¬ 
tration of the bladder wall by tumor. The bladder wall may be fixed and in¬ 
elastic when greatly infiltrated with tumor or it may be flexible when only islands 
or strands of tumor cells are present. The use of curved radioactive cobalt 
needles, as described by Binnie and Bates, is far more satisfactory. 

Radioactive cobalt in nylon tube sutures answers most, if not all of these 
problems. The nylon tube suture containing the radioactive cobalt is soft and 
flexible; one can tell exactly where it is placed; it will follow the contour or shape 
of the bladder. Each suture can be placed approximately parallel to and one 
centimeter from the next. As many sutures as are necessary may be used. A uni¬ 
form radiation pattern can be obtained. One additional great advantage is that 
tumor can be removed from the bladder surface to thin the bladder wall down 
to less than one centimeter in thickness and the suture placed as a planar im¬ 
plant. The result is that the entire tumor mass is adequately irradiated and best 
of all the radiation is effective to the outside of the bladder wall. All cells infil¬ 
trating the bladder wall thus receive relatively uniform as well as adequate 
radiation to produce a earcinocidal effect. 

To date we have treated 10 cases by this method. Three have died; one, 
J. E. (Maxfield Hospital No. 3450), a 60-year-old severe cardiac, died 48 hours 
after surgery from acute myocardial failure. He had had two previous attempts 
at segmental resection of the bladder with subsequent recurrence. Another, 
C. C. (see p. 771), had a severe chill while fishing 6 weeks after his operation 
and died within forty-eight hours. A third, C. Z. (previously reported) died in 
uremia 15 months after cobalt implantation. Recurrent extravesical carcinoma 
eventually obstructed the distal portion of both ureters. All the others are well 
and are clinically and cystoscopically free from tumor. 

Six of these cases were reported in detail at the meeting of the South Central 



BLADDER TDMOIiS 


7G9 



Fig. 2. A,20 -minutopreopcrativo excretory urogram made November 1952. Note ureterec- 
tasis and small bladder duo to extensive infiltrating carcinoma. B, 7-minute postoperative 
urogram mo do April 1055 (2}£ years niter treatment with radioactive cobalt in nylon su¬ 
tures). Note normal left kidney and ureter. 

Section of the American Urological Association in October 1954. A detailed re¬ 
port of our first patient, ,f. F., has been published. He was a 48-year-old man 
with an extensive infiltrating carcinoma of the bladder. Figure 2, A shows the 
appearance of the urogram made when he was first seen. Note the contracted 
bladder of very small capacity (75 cc) and the dilated, partially obstructed left 
ureter. Figure 2, B shows an excretory urogram made April 4, 1955, about two 
and one half years later. Note the normal left kidney pelvis, calyces and the 
normal ureter. Cystoscopically there is a small aiea of radiation necrosis near 
the air bubble but no evidence of tumor. His bladder capacity is 275 cc. Papani¬ 
colaou stain of the urine fails to reveal any malignant cells so we may assume 
that at this time the patient, who 2 Yi years ago had an extensive infiltrating 
urothelial cell carcinoma of the bladder, grade 3, and a recurrence 6 months 
later which lequired a second implantation of Co 60 , is clinically free from carci¬ 
noma 2 years after this second implantation of radioactive cobalt. Symptomat¬ 
ically he is well and leads a normal life. 

Our limited experience has taught us a great deal in regard to the technique of 
using the nylon tube sutures containing radioactive cobalt. We feel that report¬ 
ing our experience may help those who would like to use this method of radia¬ 
tion, to avoid some of the difficulties that we have encountered. 

THE CHOICE OF PATIENT 

Patients with multiple papillomas of the bladder will not be benefited by this 
type of radiation. On the other hand, the use of tele cobalt therapy, or the 
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Radio-active 
CobaLtr 

planar iwpMnl 
I a cavto\o»v\<2L 

Fig. 3. Depicting planar implant of radioactive cobalt in nylon tube suture after shaving 
off tumor to leave bladder wall of only 1 cm. thickness. 

supervoltage machine may be preferable and more effective, provided the pos¬ 
sibility of an associated radiation proctitis is not too great a deterrent. In exten¬ 
sive lesions of this type, Vermooten prefers opening the bladder suprapubically, 
removing all visible growth with a diathermy loop, fulgurating the base and then 
instilling 50 per cent phenol in glycerine in the bladder for 00 seconds, as recom¬ 
mended by Kir win. Small, localized, infiltrating vesical carcinomas that can be 
easily removed by segmental resection of the bladder (removing twice as much 
bladder wall as may be indicated), may be removed in that way. However, if 
there is any doubt that even with a large cuff of normal bladder the entire lesion 
cannot be removed easily, radioactive cobalt in nylon tube sutures should be 
used rather than to do an inadequate segmental resection. Any other infiltrating 
carcinoma for which we would normally do a total cystectomy can be treated 
by the same technique. 

THE COBALT PATTERN 

In order to obtain a perfect radiation pattern, the sutures should be parallel 
to one another and one centimeter apart. The first suture is placed just beyond 
the very outside edge of visible or palpable tumor. Then each suture is placed 
parallel to this until one reaches the opposite edge of the tumor. It is always 
preferable to have some radioactive material in normal bladder tissue rather 
than to miss a few tumor cells. As long as we are so particular about the accurate 
placement of the radioactive material in parallel rows one centimeter apart, we 
feel the depth penetration from front to back should not be neglected. Conse¬ 
quently, the area of bladder that contains carcinoma is freed on the outside so 
that the surgeon can put his thumb inside the bladder and feel with his fingers 
from the outside the thickness and extent of the growth or vice versa. When one 
finds that the carcinoma is more than a centimeter in thickness, it seems wise to 
us to use the high frequency cutting loop and shave the carcinoma off from the 
inside of the bladder until the thickness of the bladder wall and carcinoma is less 
than one centimeter. The needle with the nylon suture attached can then be 
passed lengthwise into the wall of the bladder through the entire carcinoma, 
keeping the needle and the suture as close to the outside of the bladder wall as 
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Fig. -4 .1, extensive infiltrating recurrent carcinoma of bladder. B, same patient after 
shaving off carcinoma and leaving less than 1 cm. of bladder wall thickness. 

possible (fig. 3). In this tvay the actively growing invading cells will receive the 
greatest intensity of radiation. 

This is well illustrated in the following 3 case reports: C. C. (Maxfield Hospital 
No. 3450) was a 57-year-old man who was admitted to the Hospital Novem¬ 
ber 28, 1954, with a recurrent carcinoma of the bladder. The patient told us that 
his doctor had lemoved three-fourths of his bladder 0 months previously. Cysto- 
graphic and cystoscopic examinations revealed a bladder of only 100 cc capacity 
with an extensive infiltrating carcinoma involving almost a third of the bladder. 
On opening the bladder suprapubically a massive, solid, infiltrating carcinoma 
could be seen (fig. 4, .1). This was shaved off with a high frequency loop until 
less than one centimeter of bladder wall thickness was left (fig. 4, B). Radioactive 
cobalt sutures «ere then sewn into the carcinoma. A very satisfactory cobalt 
pattern was obtained (fig. 5). The patient made an excellent recovery and G 
weeks later, while fishing, was caught in the rain, had a chill and fever and died 
48 hours later. 

M. L. (Maxfield Hospital No. 3544) was a G2-year-old woman who was ad- 
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Fig. 5. Postoperative radioactive cobalt pattern in patient, gross photograph of whose 
tumor is depicted in figure 3. 

mitted to Baylor Hospital for diagnosis. She stated that she had been treated 
with dilatations and silver nitrate instillations for an elusive (Hunner) ulcer for 
the past ten or twelve years. Cystoscopie examination revealed a bladder of 50 cc 
capacity and the entire right half of the bladder gave the appearance of thick 
folds of mucosa. There was no ulceration, no bleeding and the Papanicolaou 
stain of the urinary sediment was negative for malignant cells. Transurethral re¬ 
section of some of these folds of tissue for biopsy showed that this was an infil¬ 
trating squamous cell carcinoma which had developed from leukoplakia of the 
bladder. On January 22, 1955, she was transferred to the Maxfield Hospital for 
radioactive cobalt suture therapy. The bladder was opened suprapubically. 
More than half of the bladder was involved in the carcinoma. The tumor was 
shaved off with a diathermy loop until the bladder wall, infiltrated with carci¬ 
noma, was only about 0.6 cm. in thickness. Radioactive cobalt sutures were semi 
into the carcinoma (fig. 6). The bladder was closed around a 30 cc balloon cath¬ 
eter. When the balloon was inflated it was found that the capacity of the bladder 
was less than 30 cc. Except for recurring bladder spasms the patient made an 
uneventful recovery. When examined 3 months later her bladder capacity was 
45 cc. Xo tumor could be seen cystoscopically but the area where the carcinoma 
had been was still superficially ulcerated. 

TECHXIQUE OF IMPLAXTATION 

In addition to the improvement of radiation uniformity in the patient, the 
operating team is protected from irradiation during almost the entire course of 
procedure, since the technique of implantation is as follows: The lead-shielded 


L'ig. 6 . Preoperativc cystogram superimposed on postoperative radioactive cobalt 
pattern allows how accurately nylon tube sutures containing radioactive cobalt have been 
placed. 

container holding the radioactive material is placed on a Mayo table and brought 
as close to the operative site as is possible. The long nylon leaders are sutured 
into then- proper relationships and only when the desired pattern has been ob¬ 
tained are the leaders pulled through. Not until all sutures have been properly 
placed does that portion of the suture containing the radioactive cobalt leave the 
lead safe to be pulled into position into the bladder wall. After the radioactive 
cobalt sutures are implanted, the bladder and abdominal wall are closed and the 
nylon sutures are brought out through the skin on either side of the incision, 
each a millimeter or two from the next. This is done so that if any change in the 
radiation pattern is necessary we can tell which suture to shift or to remove. 
This is occasionally indicated when we find that the radiograph of the implanta¬ 
tion pattern shows a localized intensity greater than is desired. This method of 
being able to remove selective sutures and so prevent “hot spots” has a great 
advantage over the use of radium emanations or radium needles. 

When the desired dosage of radiation has been delivered, the nylon tube sutures 
containing the radioactive cobalt are removed like ordinary silk worm gut stay 
sutures. For this purpose, we usually give most of our patients a little sodium 
pentothal. 

In order to prevent generalized radiation cystitis, we insert an indwelling ure¬ 
thral catheter with a 30 cc balloon. This keeps the remainder of the bladder 
mucosa sufficiently far away from the source of radiation so that the bladder 
wall remains soft, flexible and normal. It is possible, by inflating or deflating the 
balloon, to vary the distance between the sutures of radioactive cobalt in in- 
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Fig. t . Photograph at time of surgery shows large, Hat suifaee growing infiltrating uro¬ 
thelial cell carcinoma. 



Fig. 8. .1, postoperative radiograph showing cobalt pattern in same case as figuie 7. 
Note relation of radioactive cobalt to inflated 30 cc balloon B, radiograph taken few' 
minutes after that depicted in A Balloon has been deflated 

stances in which the wall of the bladder is not extensively involved in carcinoma 
and is consequently still flexible. However, when the carcinoma has caused the 
bladder wall to be fixed and inelastic, inflating and deflating the balloon merely 
pushes the normal portion of the bladder away from the source of radiation or 
allows it to come closer. 

Our patient, A. St. A. (Maxfield Hospital Xo. 3372) illustrates this point. A 
62-year-old man was admitted October 4, 1954 for radioactive cobalt suture 
therapy after eystoscopic examination had revealed a large, flat, surface growing 
carcinoma (fig. 7) about 6 cm. long and from 2 to 3 cm. in width with only mod¬ 
erate infiltration of the wall of the bladder as indicated by a bladder capacity of 
225 cc. After obtaining a biopsy at the time of operation, radioactive cobalt 
sutures were easily sewn in. With the 30 cc balloon distended with air one sees 
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how accuiately the nylon sntines weie placed (fig 8, A), but with the balloon 
deflated the pattern changes (hg 8, B) 'llie change m the pattern is not quite 
so marked as it may have been had the caicinoma not infiltiated the wall of the 
bladdci At piesent this patient is still symptomatically, clinically and cysto- 
scopically well The Papanicolaou stain of the iiuno is negative foi malignant 
cells 

In 2 patients who had seieie bladdei spasms, we deflated the balloon early 
with the lesult that a nuld degiee of ladiation cystitis was piesent foi from 0 
w eeks to 3 months 

THL RADIO VGTIVL 1IVTL11IVL \\I> DOS U.L CVLCUIATION 

The ladioactive mateual is cobalt wne cut to foi in cylinders measunng 3 0 
mm in length and 0 5 mm m diametei Each piece of Co 60 has the amount of 
radioactivity necesscry to produce 2 oi pei houi at 1 cm distauce (line Co 60 
equals 18 5 ibem) lliese cylindeis are put into a nylon tube and separated from 
one anothei by aluminum spaceis of the same sue Any desned numbei can be 
put into a nylon tube so that wc liace sutuies containing 1, b, 8, 10, 12 and 15 
slugs of ladioactive cobalt Ihe amount used depends on the length of the aiea 
to be tieatod 

Radioactive cobalt lias the advantage ol Inning a half life of 5% years and so 
it can be used ovei andovci again With ladioactne cobalt the gamma radiation 
is homogeneous (1 lb and 1 31 mev) The small amount of beta ladiation is very 
soft (0 31 mev) Nuiety-tluee pei cent of this is filteied out by the nylon This 
means that there is almost no ionization of the tissue and consequently a soft, 
flexible scai lesults In om fiist patient, as in seveial subsequent patients, it was 
necessaiy to sew the ladioactive mateual light thiough, as well as alongside, a 
ureteial oiifice yet, as can be seen m figuie 2, B, the uieteial orifice has letumed 
to noi mal 

The pattern is planned foi the radioactive mateual to be left m place for 7 
days The time lias varied from 144 hours to 21b hours, dependmg on the final 
achieved pattern to produce an estimated dosage of 7000 gamma loentgeus to 
the tumor Radiogiaphs made m steieoscopic, anteiopostenor and lateral posi¬ 
tions aie made 48 to 72 hours aftei the opeiation Fiom the final position of the 
radioactiv e cobalt as shown by these ladiographs, proper calculations using ap 
propnate Pateison-Paikei tables are used to deteimme the time necessaiy to 
dehvei the desired dosage of 7000 gamma loentgeus 

The follow mg is a typical calculation 

1 Tumor dose 

V) Implant of 4 cm by 4 cm m bladdei will with 5 sutuies used 

B) The opposite bladdei wall is kept at 4 cm distance fiom the implant by 
the use of an mflated 30 cc balloon cathetei 

C) Nylon tube sutures loaded with 8 C-o 60 cylindeis of radioactivity 2 5 lhcm 
pei cylindei 'Ihis is a total of 20 lhcm pel sutuie No elongation factoi to 
considei 

11) I’ateison Paikei planai implant tables foi Co 60 need 2700 rhem hi pei 
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lOOOr for 16 cm 2 area. Number of sutures used—5. Activity per suture— 
20 rhcm. Total activity 20 X 5 = 100 rhcm. 

E) From (D) we have 2.7 rhcm hr/roentgen. 



100 rhcm 
2.7 rhcm/r 


= 37 roeutgens/hr. 


G) Dose rate at plane 0.5 cm. from implant plane assuming P-P distribution 
is 37r/hr. 


II) Time necessary to give 7000r is 
8 days). 


7000r 

37r/hr 


189 hrs—(approximately 


2. Dose to opposite bladder wall. 

A) P-P surface mold tables at 4 cm. distance for area 16 cm. 2 of mold area 
is 23.5 rhcm hr per roentgen. 

B) Total activity from 1. (D) 100 rhcm. 


qv 100 rhcm 

23.5 rhcm hr per r 


4.2r/hr. 


D) Total radiation 189 hours X 4.2/rhr = 783.8r 


SUMMARY 

The technique is described of using nylon tube sutures containing radioactive 
cobalt in the treatment of infiltrating carcinoma of the bladder. 

Four new cases are briefly reported and followup notes are given on 10 cases 
treated b 3 r this method. 

Several cases reported illustrate the important details of the technique used. 
The method of handling the sutures so that the operating team is not exposed 
to unnecessary radiation is mentioned. 

The advantages of this type of radiation therapy over other types in use at 
present are demonstrated. 

We wish to acknowledge the untiring efforts of D. L. Tabern, Ph.D. and the 
Abbott Laboratories for supplying us with, and for their help in improving the 
quality of, the radioactive cobalt in nylon. We also want to acknowledge the 
valuable help, technical aid, and counsel of George W. Callendine, Jr., Ph.D. 
and William G. Myers, Ph.D., M.D. of the Ohio State University Medical 
Center. 

2609 Welborn St., Dallas 4, Texas 
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ANGIOMA OF THE BLADDER 

JOHN B GRAHAM ind GEORGE J BULIiLEY 

Fiom the Department of Urology, Northwestern Unnersily Medical School and Chicago Wesley 
Memorial Hospital, Chicago, III 

Angioma is the raiest of all bladdei neoplasms Less than 50 case lepoits have 
appealed m the medical hteiatuie since Langhans reported the first one m 1876 
Seveial leviews of the hteratuie, including Macalpme 1 and Segal and Fmk 2 had 
brought the total to ovei 40 by 1942 We have been able to find cases lepoited 
smee then by Hyams and Silbeiblatt, 3 Cawker, 1 de la Peila 5 and Riches 6 The 
case lepoited below bungs the numbei to 46 published instances to date 

CASE REPORT 

A 52-year-old white male ta\L duvei entered Wesley Memorial Hospital in 
Match 1954 complamuig of supiapubic pam which started one month befoie 
admission The pam was “gnawing” m chaiactei, worse when the bladdei was 
distended, and was relieved by urination He denied hematuria, fiequency, 
pyuna, slowuig of the stream or mcontuience Theie had been a loss in libido 
and potency for 6 yeais He admitted having had gonoirhea 30 yeais ago His 
fathei and biothei had died of cancer 

Physical examination was entirely noimal except foi model ate obesity There 
was no suprapubic tenderness or mass felt The genitalia and lectal examma- 
tions were normal 

Laboiatory tests included a noimal Kalin, blood counts of 4 01 million eiyth- 
locytes, 7,250 leukocytes, 13 1 gin hemoglobin and a noimal diffeiential Uri¬ 
nalysis showed 2 to 5 leukocytes, an occasional gianulai cast, and many calcium 
oxalate ciystals The urme cultuie was negative 

A cystoscopy was carried out undei sodium pentothal anesthesia, using a 24F 
Biown-Bueigei instrument On the dome of the bladdei, just to the left of the 
air bubble, was seen a small, bluish-biown aiea which was slightly laised and 
measured about 5 mm in diametei The suiioundmg mucosa was hypeienuc 
External supiapubic piessure biought the lesion well down mto view foi biopsy 
(fig 1) The lemaining tumoi and sutiounding mucosa were then coagulated 
The bladdei and piostatic uiethia were otheiwise entirely noimal A Foley 
catheter was left indwelling foi 24 hours 

The patient was discharged fiom the hospital on the thud postopeiative day 
He lemaiked about the freedom from pam when the bladdei was full The 
bladdei was examined cystoscopically 4 and 8 months later, and theie was no 

Accepted for publication June 14, 1955 

l MacUpine J B Two c ises of hemangiom i of the bladder But J Surg , 18 205 214. 
1930 

2 Segal, A D and Tink, Harold Cavernous hemangioma of the bladder J Urol . 
47 453 460, 1942 

5 Hyams, J A and Silberblatt, J M A~ " ipapillary 

carcinoma in the urinary bladder J Urol , 

* Canker, C A Hemangioma of the blac 3 

5 de la Peila, A Simple hemangioma of 1 349 

6 Riches, E W Cavernous hemangioma of the bladder Brit J Urol , 23. 204-20S, 1951 
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evidence of recurrence at these times. There has been no other angioma fuund 
on his body. 

Pathology report (Dr. Thomas C. Laipply): The biopsy specimen consisted 
of several pieces of soft tan tissue averaging 0.1 cm. in diameter. Microscopic 
sections revealed tissue lined partially by transitional cell epithelium. In the 
underlying fibrous connective tissue, slight infiltration by chronic inflammatory 
cells was seen. Also noted were empty spaces which appeared to be lined by a 
single layer of cells. Additional sections revealed that these spaces were lined by 
flattened epithelial cells and were supported by a pale eosinophilic fibrous con¬ 
nective tissue stroma (fig. 1). Diagnosis: Angioma. 


DISCUSSION 

The commonest presenting symptom in bladder angioma is hematuria. The 
tumors as seen cystoscopieally are often bluish-black, irregularly-shaped, sessile 
and soft. Their size varies from tiny growths localized hi the bladder to large 
masses which penetrate the perivesical tissues. The dome of the bladder is the 
common site. Lesions on the bladder floor must be differentiated from varicos¬ 
ities. Angiomas elsewhere, both visceral and cutaneous, are not uncommon hi 
these patients. 

The smallest tumors can be coagulated transurethrally with safety, but this 
may be dangerous when the growth is large. The main bulk of the tumor may 
be well outside the bladder mucosa with only one surface visible cystoscopieally. 
Suprapubic segmental resection or cystectomy is hidicated for these larger 
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angiomas, accoidmg to the limited e\peuence surgeons haie had with the 
lesion All the angiomas which have been lepoited have been benign with the 
exception of the angiosarcoma of Jugano 7 

SUMM VRX 

A patient with angioma of the bladdet is piesented and discussed The liteia- 
tuie on this late tumoi is bnefly leviewed 

250 E Superior St, Chicago 11, III 

1 Jugano F Sur uii c is d* uigio s ircome dc la Vcssie Ann des Mai des Org Gcmto 
linn , 25 1451-HG4, 1907 
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THE MANAGEMENT OF SOME LATE COMPLICATIONS OF PELVIC 

IRRADIATION 

JOHN J. MURPHY 

From the Department of Surgery, Division of Urology, Hospital of the University 
of Pennsylvania, Philadelphia, Pa. 

The value of irradiation therapy in the management of pelvic neoplasms has 
been well established. Improvements in methods of shielding and calculation of 
tissue dosage have resulted in admirable therapeutic success with minimal com¬ 
plications. A certain number of cases of injury to adjacent organs continue to 
occur, however, and among these are some which fall to the lot of the urologist 
to manage. Of these, vesicovaginal fistulas and ureteral obstruction are among 
the most numerous and most difficult. 

VESICOVAGINAL FISTULA 

Vesicovaginal fistula, often compounded by involvement of the colon or 
rectum, with a resultant incontinent cloaca-type of existence for the unfortu¬ 
nate patient, is seen as a late complication of irradiation therapy in 2 per cent of 
cases of carcinoma of the cervix so treated. The incidence is much higher in dia¬ 
betic patients, 60 per cent of whom may be expected to have this complication. 1 
Associated sepsis, cachexia, and anemia due to infection and continued loss of 
protein and blood make the problem of reparative surgery seem almost impos¬ 
sible. Attempts to close the large defects in the bladder and vagina often fail 
because of the extensive fibrosis and atrophy of the tissues secondary to irradia¬ 
tion. In many cases, it becomes apparent that permanent correction of these 
defects is impossible, and diversion of the urinary and fecal streams becomes 
necessary. After correction of the depleted protein stores and blood volume by 
proper diet and multiple transfusions, and control of sepsis by antibiotics and 
such emergency diversionary methods as nephrostomy, there remains the prob¬ 
lem of a permanent type of diversion of the urinary flow. 

Nephrostomy itself might suffice, but for its known propensity to renal infec¬ 
tion, calculus formation and accidental loss of function, to say nothing of the 
difficulties of management by patient and physician. This is especially true when 
bilateral nephrostomy is necessary. 

Ureterostomy in situ has not proven itself of much greater value than nephros¬ 
tomy, for similar reasons. 2 

Cutaneous ureterostomy, with its known difficulties of management and com¬ 
plications of stricture, infection and calculus formation may well be considered a 
last resort. 

Ureterosigmoidostomy, at first thought to be a bright hope for “bladder sub¬ 
stitution,” has proven to be fraught with the dangers of recurrent pyelone- 

Read at annual meeting, American Urological Association, Los Angeles, Calif., May 
19, 1955. 

1 Lewis, G.: Personal communication to author. 

- DeVries, L. K.: Permanent diversion of urinary stream. J. Urol., 73: 217-225, 1955. 
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Fig 1 Di igrum Ureteroileostomy to isolited segment 

phutis 3 The high incidence of lecui rent sepsis, anemia, acidosis, and concomitant 
anoie\ia has led to the giadual abandonment of this type of unnary diversion 
by all but the most fortunate oi hardheaded of its protagonists The leasons foi 
its failuie have become appaient in the past few years Anastomosis of the uppei 
urinary tiact to a constantly contaminated viscus, with lesultant stucture forma¬ 
tion, bach pressure, and absoiption of uimaiy constituents, lead to the sequellae 
mentioned above Almost the same objections aie valid foi such procedures as 
the “cecal pouch” type of diveision, and it appeals that any method which seeks 
to provide a leservou foi uune is liable to the complications of infection, renal 
damage and absoiption 

The problem then becomes one of providing a satisfactoiy conduit for urine 
which will be adaptable to a wide vanety of cases, protect the upper urinary 
tract, and the electrolyte balance of the patient, and piovide an acceptable and 
easily managed stoma 

The isolated ileal segment which Bucher* has descnbed and found so satis¬ 
factory m the management of patients on whom he perfoimed pelvic exentera¬ 
tion, appeals to offer such a solution 

This method of urinaiy diveision has been used in 6 cases of vesicovaginal 
fistula m the past 2 yeais The lesults to date are so satisfactory that they are 
presented as a note of encouragement in an otherwise daik and depressing 
uiologic dilemma 

TECHNIQUE 

The opeiative technique is essentially that descnbed by Bnchei, 4 with minor 
modifications (fig 1) A segment of ileum fiom 12 to 14 inches long is isolated, 

3 Creevj C D The dis idv mt iges of ureterosigmoidostonn Cm id -U A J , 70 
172 175, 1954 

1 Bncker, E M , Butcher, H and McAfee, C A Late results of bladder substitution 
with isolated ileal segments Surg , Gj nec A Obst , 99 462-482,1954 

6 Bnchei, E M Bladder substitution after pelvic evisceration Surg Clin N Amer , 
30 1511-1521,1950 
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Fig. 2. Case 1. Right hydronephiosis. A, preoperative film. B, postoperative urogram. 
Normal appearing upper tract. 

the rule being to bring the bowel to the ureters so that there is no tension on 
the anastomosis. The proximal end of the isolated segment is closed with two 
layers of catgut and one of silk. Anastomosis of the ureters to the side of the 
bowel is performed by the elliptical technique of Nesbit. 6 The anastomosis is 
supported on the right side by a few sutures of the posterior parietal peritoneum 
to the serosa of the ileum near the anastomosis, and on the left by tacking the 
ileal serosa to the sigmoid mesentery to prevent tension on the anastomotic site. 
The distal end of the ileum is brought through an excised ellipse of skin, fascia 
and muscle in the right lower quadrant, and the mucosa is sutured to the skin 
edge. The distal cut edge of the mesentery of the isolated segment is tacked to 
the lateral parietal peritoneum to prevent internal hernia and retraction of the 
end ileostomy. No tubes are used in the ileum. A near catastrophe in one of the 
early cases revealed the danger of plugging by mucus, and at present a Rutzen- 
type bag or rubber dam is applied immediately. If a rubber dam is used the 
dressings may be weighed to calculate the urinary output in the postoperative 
period. 

The first case was Y.T., University Hospital No. 00-21-67, a 58-year-old 
woman who had a history of irradiation therapy for carcinoma of the cervix 
10 years prior to her first visit to our clinic. At this time she was febrile, anemic, 
and wasted, with constant urine and fecal drainage from the vagina. Despite 
repeated biopsies of a large infected, indurated pelvic mass no evidence of recur¬ 
rence could be found. An intravenous urogram (fig. 2, A) revealed right hydro¬ 
nephrosis and a normal appearing left urinary tract. A right nephrostomy 
resulted in subsidence of the sepsis and her general condition improved on a 
high protein diet and several transfusions of whole blood. Laparotomy on Sep¬ 
tember 19, 1953 revealed no evidence of carcinoma in the abdomen although 
there was a good deal of induration in the pelvis. A Devine-type of sigmoid 

6 Nesbit, R. M : Elliptical anastomosis in urologic surgery. Ann. Surg., 130: 796-803, 
1949. 
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colostomy was performed. The ureters were anastomosed to an isolated segment 
of ileum measuring approximately 11 inches hi length. The postoperative course 
was smooth, the drainage from the vagina decreased and she gained weight and 
maintained her hemoglobin level. Excretory urography prior to discharge on 
October 7 revealed improvement in the right kidney and minimal evidence of 
ureteral dilatation bilaterally. She has been followed for IS months since opera¬ 
tion and has shown no evidence of electrolyte disturbance. The most recent 
urogram revealed bilaterally normal appearing upper urinary tracts (fig. 2, B). 
Repeated determinations of the residual urine in the isolated segment have 
found between lj.^ and 2 ounces. 

Case 2, N.S., University Hospital No. 00-00-07, was a 54-year-old white 
woman in whom a diagnosis of carcinoma of the cervix was made on February 
3, 1952. Treatment was carried out with x-ray and radium and again with 
radium when a recurrence was discovered in the vagina on August 14. On Feb¬ 
ruary 22, 1953 a vesicovaginal fistula 1 cm. in diameter was discovered as well 
as a rectal stricture admitting only the tip of the index finger. By September 24 
this vesicovaginal fistula had increased in size and the patient was admitted for 
evaluation. She was found to have a hemoglobin of G6 per cent, a blood volume 
deficit of 1990 cc and evidence of weight loss. A urogram on October 14 revealed 
right hydronephrosis and evidence of pyelonephritis on the left side (fig. 3, .4). 
She was operated upon on October 20. There was no evidence of recurrence in 
the abdomen. Both ureters were anastomosed to an isolated segment of ileum 
measuring approximately 12 inches in length. The postoperative course was 
stormy with temperature as high as 103F and clinical and laboratory evidence 
of hypopotassemia. She slowly recovered from this and at the time of discharge 
appeared to have a rather marked left hydronephrosis with diminished function 
and some evidence of dilatation on the right side. The most recent urogram 
reveals that both kidneys have returned to normal function although there is 
evidence of chronic pyelonephritis in the left kidney (fig. 3, B). She has been 
followed for 17 months and has gained 12-14 pounds in weight. The blood chem¬ 
istry determinations are within normal limits. She has maintained her hemo¬ 
globin well and is very pleased with the ileostomy. 



Fig 3. Case 2. Right hydronephrosis. .1, preoperative film B, recent urogram Good 
function on both sides. 
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Fig. 4. Case 3. A, preoperative urogram. B, urogram during early convalescence while 
patient had mild hyperchloremic acidosis. Note hydronephrosis. C, normal urogram 1 
year after ureteroileostomy. Normal serum electrolyte levels. 

Case 3, M.M., University Hospital No. 01-93-47, was a 53-year-old white 
woman, in whom carcinoma of the cervix, stage 1, was diagnosed in February of 
1952. She was treated with x-ray and radium. Her immediate post-treatment 
course was marked by a moderate irradiation cystitis. She was known to be a 
mild diabetic and was watched carefully for evidences of fistula. A rectovaginal 
fistula was found in March 1953. In April 1953 a loop-colostomy was performed 
because of the rectovaginal fistula. She was readmitted in January of 1954 with 
a vesicovaginal fistula, anemia and cachexia. The preoperative urogram is shown 
in figure 4, A. She was given a transfusion of whole blood and a high protein 
diet. On February 20 the abdomen was explored without finding any evidence 
of recurrent tumor. The right ureter was 1 cm. in diameter and when opened 
ejected purulent urine. Bilateral ureteroileostomy to an isolated segment 12 
inches in length v r as performed. The postoperative course w r as smooth except 
for a slight tendency to hyperchloremic acidosis which v r as easily managed with 
Shohl’s solution. Followup urograms (fig. 4, B) revealed hydronephrosis bi¬ 
laterally which gradually improved and now r at one year appear normal (fig. 
4, C). She has maintained her hemoglobin well and manages her stoma without 
difficulty. 

Case 4, N.W., University Hospital No. 02-52-70, was a 61-year-old woman 
in whom a diagnosis of carcmoma of the cervix, stage 1, was made in March 
1951. She was treated by x-ray and radium. The patient v r as a diabetic of mod¬ 
erate severity. Marked proctitis developed during the next few months and on 
January 29, 1952 a diagnosis of rectovaginal fistula was made. In March 1952 
a sigmoid colostomy was performed because of this. In February 1954 she was 
found to have a vesicovaginal fistula, and was admitted for evaluation. There 
was no evidence of recurrent tumor in the pelvis. A rectovesicovaginal fistula 
of rather large size w r as present. Urogram on March 15 levealed minimal bilateral 
hydronephrosis (fig. 5, A). She was operated upon March 30. There v'as no 
evidence of recurrent tumor in the abdomen. Bliateral ureteroileostomy w r as 
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Fig. 5. Case 4. yl , preoperative urogram. B, recent urogram. 


performed. The isolated segment was 14 inches long. On the first postoperative 
day urine leaked around the ileostomy and urogram revealed hydronephrosis on 
both sides, with signs of peritoneal fluid. She was reoperated upon the second 
postoperative day. The anastomoses of both ureters to the ileum were found to 
be leaking and were resutured. Number 14 French Levine tubes wore placed to 
diain the ureters extraperitoneally through proximal ureterotomy incisions. The 
apparent cause of the leakage was back piessure in the ileal segment due to 
plugging by mucus of a tube which has been placed in the ileal segment for 
drainage. The ureterostomy tubes were removed on April 10 and 17, and on 
April 28 she was discharged with the ileostomy functioning normally. This 
patient has been followed for 1 year and has done very well clinically. There 
have been no episodes of pyelonephritis and the most recent urogram shows no 
evidence of hydronephrosis (fig. 5, B). Her blood chemistry determinations 
have been within normal limits. 

Case 5, M.A., was a 33-year-old woman, (PGH), No. 29-4S-23, in whom a 
diagnosis was made of carcinoma of the cervix in 1950 and treated by irradia¬ 
tion. Fecal and urinary leakage were noticed from the vagina in 1951 and a 
vesicorectovaginal fistula diagnosed. The rectovaginal fistula was small and was 
managed by a constipation regimen. In 1953 cutaneous ureterostomies were 
performed at another hospital. She was admitted in December 1954 and was 
found to have good function bilaterally with early signs of chronic pyelonephritis 
(fig. G, A). She complained of pain along the left ureter and pain on changing 
the tubes. There weie strictures at the junction of skin and ureter bilaterally. 
The patient was threatening suicide because of her discomfort and urinary 
leakage about the tubes. Preoperative blood chemistry determinations showed 
a tendency toward hyperchloremic acidosis. At operation on January 19,1955 the 
ureters were found to be greatly thickened and indurated and weie separated 
with difficulty from the lateral peritoneal wall and skin. Ureteroileal anastomoses 
were completed, however, using a 14 inch segment of ileum. The postoperative 
course was smooth and at the time of discharge she was found to have a decreased 
CO» combining power, but a normal chloride level and approximately normal 
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Fig 6 Case 5 .4, preoperative urogram. Note minimal chronic pyelonephritis. B, uro¬ 
gram 3 months postoperatively. 



Fig 7 Case 6 A, preoperative urogram B, postoperative urogram. Minimal left In - 
dronepbrosis 

serum sodium. She has been followed for a little over three months and has 
been doing well clinically without evidence of pyelonephritis. Her most recent 
urogram is shown in figure 6, B. From past experience this dilatation may be 
expected to diminish in the next 3 months. 

Case 6, Iv.A., was a 39-year-old woman, (PGH), Xo. W2867. Carcinoma of the 
cervix was diagnosed in September 1952 and treated by irradiation. Severe 
proctitis and a rectovaginal fistula developed for which she had a colostomy 
in April 1953. Vesicovaginal fistula was diagnosed in June 1953. An attempt at 
plastic closure of this was made in March 1954 and this failed. She was admitted 
in February 1955 with a vesicovaginal fistula, colostomy in the left lower quad¬ 
rant, and no evidence of recurrence or spread of her carcinoma of the cervix. 
Urogram revealed normal appearing upper tracts (fig. 7, *4). Operation was done 
on February 7 23. The operative procedure was very" difficult because of many 
adhesions but bilateral ureteroileostomy was accomplished. The Isolated segment 
was 14 inches long. The postoperative course was uneventful. At the present 
time she has been followed for a little less than three months. The blood chem- 
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Fig. S. M, H. A, pieopcrative urogram. Right hydronephrosis with calyceal calcification 
and nephrostomy*. B, diagram allowing ureteroileoneocystostomy. C, urogram 4 months 
postoperatively. 


istry determinations have been within normal limits and her urogram is shown 
in figure 7, B. There is minimal dilatation of the left upper tract. 

URETERAL INJURY 

Injury of the ureter by irradiation therapy occurs much more frequently than 
is generally suspected. Careful and complete urologic investigation carried out 
in the course of long term followup studies in patients so treated for carcinoma 
of the cervix indicate an overall incidence of ureteral damage as high as 25 per 
cent. About 5 per cent are serious enough to require treatment. 1 

Transitory hydronephrosis is common early hi the course of treatment. Late 
fibrosis and stricture are often asymptomatic and may be missed unless carefully 
sought. When such a case is discovered it is necessary to rale out recurrence or 
metastatic carcinoma for it is felt that only palliative treatment is indicated if 
carcinoma is found. In patients who appear to be free of carcinoma and have 
serious ureteral damage, the usual methods of management such as reimplanta¬ 
tion and the Boari-Ockerblad procedure may be impossible because of the 
marked perivesical irradiation reaction and length of the damaged segment of 
ureter. Such a case was encountered in July 1953, and successfully* managed by 
substituting a portion of ileum for the lower third of the ureter, as recommended 
by Baum. 1 The patient, M.H., University Hospital No. 00-40-42, was a 39-year- 
old woman who had received irradiation therapy for a stage 3 carcinoma of the 
cervix hi 1950. Early in 1953 she was found to have right hydronephrosis, which 
was treated by intermittent ureteral catheterization by her attending gynecolo¬ 
gist. In July 1953 right flank and abdominal pain developed and required a 
nephrostomy for relief. The patient was then lost from followup until January 
1954 when she reappeared asking to be relieved of the nephrostomy*. A urogram 
on January 8 revealed some improvement in the appearance of the right kidney 
but there appeared to be calcifications hi several calyces (fig. 8, A). Her serum 

7 Baum, W. C.: The clinical use of terminal ileum as a substitute ureter. J. Urol., 72: 
10-33. 1954. 
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electrolyte levels were within normal limits. On January 12 the right ureter was 
explored and found to be obliterated by a fibrous periureteritis from the bladder 
to well above the iliac vessels. A segment of ileum about 10 inches long was 
isolated and the proximal end closed. The ureter was divided above the narrowed 
area and anastomosed end-to-side to the ileum by means of the elliptical tech¬ 
nique of Nesbit. 6 The distal end of the ileum was then anastomosed to the dome 
of the bladder by means of two suture layers of catgut. The ureteroileal anasto¬ 
mosis was placed retroperitoneally, but the ileoneocystostomy was intraperi- 
toneal (fig. 8, B). Postoperatively there was some temporary slight leakage from 
the proximal anastomosis, which was attributed to obstruction of the bladder 
catheter with dilatation of the bladder and reflux up the ileum. Other than this 
her postoperative course was smooth, however, and the nephrostomy tube was 
removed on February 17. She was discharged soon thereafter. A urogram on 
June 3 revealed improvement in the appearance of the right kidney (fig. 8, C). 
She has been followed for approximately 16 months and has been clinically well. 
There has been no evidence of serum electrolyte disturbance. 

DISCUSSION 

The clinical course and pyelographic followup of all patients in whom a 
segment of ileum has been used as a urinary conduit have been very satisfactory. 
Except for one or two instances, where it was obviously due to technical diffi¬ 
culties or pre-existing disease, pyelonephritis has not occurred. Electrolyte dis¬ 
turbances have been minimal and in every instance apparently directly related 
to pre-existing renal damage, or to transient postoperative hydronephrosis. As 
Lapides has so well demonstrated, hyperchloremic acidosis after ureteroenter- 
ostomy is due to absorption of urinary constitutents in the presence of renal 
damage. 8 The fact that hyperchloremic acidosis was noted during the transient 
hydronephrosis in several cases and vanished when the drainage of the kidney 
improved confirms this. No patient has complained of anorexia or any other 
symptoms of electrolyte disturbance. All have been very satisfied with their 
ileostomy and find the adherent bag to be safe from leaks and easy to manage. 
Experience has been similar in ten additional patients in whom ureteroileostomy 
was carried out for other reasons. 


SUMMARY 

Vesicovaginal fistulas and ureteral strictures occurring as late complications 
of pelvic irradiation therapy are difficult to manage. Diversion of the urinary 
stream by anastomosis of the ureters to an isolated segment of small bowel with 
creation of an abdominal stoma for collection of urine has proven very satisfac¬ 
tory in 6 cases of vesicovaginal fistula. Substitution of a segment of ileum for 
the lower third of the ureter in a patient with ureteral damage due to irradia¬ 
tion therapy has also yielded satisfactory results. 

The author is grateful to Dr. George Lewis and Dr. Michael Newton of the 
Gynecology Department, Hospital of the University of Pennsylvania, for their 
co-operation. 

3 Lapides, J.: Mechanism of electrolyte imbalance following ureterosigmoid transplanta¬ 
tion. Surg., Gynec. & Obst., 93: 691-704, 1951. 
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URINARY DIVERSION UTILIZING YN ISOLATED 
SEGMENT OF ILEUM 

JUSTIN J CORDONNIUR 

rrom the Division of Urology, Department of Surgery, II ashmgton Univcisity School of 
Medicine, St Louis, l/o 

For the past 2 yeais, an isolated segment of ileum has been used foi conditions 
lequnmg unnaiy dnersion We weie stimulated to adopt this pioceduie by 
peisonal obseivation of many cases of pehn. evisceiation on which deal bladdei 
substitution had been done by Di E M Buckei Om e\penence is now suffi¬ 
ciently gieat to wanant some conclusions concerning the value of the method 

The senes consists of 41 cases, m thirty-five of which malignant disease was 
present, with no malignancy m six Accuiate followup has been obtained m all 
cases and we shall piesent an analysis of om lesults 

01‘LR.mVE UORTVLm 

Foui patients died befote being dischaiged fiom the hospital Thiee of these 
weie extremely pool lisks, and in retrospect, suigeiy should piobably hate been 
avoided Advanced caicinoma was piesent and operation was done stnctly 
foi palliation because of severe bleeding and dysuna Survival in this group was 
fiom tlnee to six weeks and m no instance was the death diiectly due to the 
suigery The fouith was definitely a postopeiative death, on the sixth day fol¬ 
low mg the opeiation She was a diabetic who, aftei afanly smooth convalescence, 
went uito shock on the fifth day and died on the seventh Findings weie highly 
suggestive of nnciococcic ententis but this diagnosis was not confiimed at 
autopsy As far as the ileal segment and the uieteial anastomosis weie concerned, 
there was no abnoimality With a better selection of cases, oui opeiative mor¬ 
tality of 9 per cent can be improved 

Complications Pimupal complications aie listed in table 1 

Unnaiy sepsis, as exemplified by chills and fevei, was piesent m 12 patients 
(29 pet cent) However, m a mote detailed analysis, one finds that of these theie 
weie only three (7 per cent) m whom theie was no definite leason for the sepsis 
In two of the patients who died of extensive caicinoma, sepsis was piesent as a 
teimmal phenomenon, m one theie was a unnaiy leak, m anothei theie was a 
right lenal calculus with obstiuction, m one theie was a defective ileal stoma 
with uimary letention, and in foui piogiessive hydionephiosis, either umlateial 
or bdateial, was piesent Of the lemaimng 3 patients in whom no mechanical 
difficulty existed, sepsis has not presented any clinical pioblem It has been nnld 
in chaiactei, usually consisting of a single attack easily conti oiled by cliemo- 
theiapy with no lecunence 

Progiessive hydionephiosis was present in 7 patients (17 pei cent) In three 
of these, the complication was corrected by leanastomosis of the ureter, with 

Read at annual meeting, American Urological Association, Los Angeles, Calif , May 18, 
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Table 1 . Complications 

Cases Per cent 


Urinary sepsis. 12 29* 

Progressive hydronephrosis. 7 17 

Dermatitis from ileostomy hag. 7 17 

Wound dehiscence. 4 9 

Defective ileal stoma. 4 9 

Intestinal obstruction. 3 7 

Urine leak. 2 5 

Renal calculus. 1 2 

Fecal fistula. 1 2 


* In only 7% without obstructive uropathv or other obvious cause. 

complete correction demonstrated by pyelographic followup. This favorable 
result emphasizes the importance of careful postoperative observation with the 
adoption of corrective procedures as soon as the difficulty is recognized. The 
balance of those patients with progressive hydronephrosis were terminal cases 
or in such poor condition that additional surgery was not indicated. 

Dermatitis, either from sensitivity to the ileostomy bag or the paste used 
for its application to the abdomen, was encountered in 7 cases. Fortunately, in 
only two of these was true sensitivity to rubber present, and these certainly 
presented a distinct problem in management. In the other five, the dermatitis 
was the result of poor management by the patient in application of the bag. 
We were definitely at fault in not having given the patient more careful instruc¬ 
tion prior to his leaving the hospital. Many of these people are in an older age 
group and are unable to devise proper management on their own initiative. 
However, for the most part, management of the ileostomy has presented very 
few difficulties. Patients seem to be quite satisfied with it and one hears fewer 
complaints than from the management of an ordinary colostomy. 

Wound dehiscence occurred in 4 patients. This incidence is obviously too 
high and we are at a loss to explain its occurrence. All of the incisions were 
closed carefully; two of those that broke down had been closed with wire. 
Fortunately, there was no mortality in these 4 patients. 

Defective ileal stoma, which occurred fairly early in 4 patients, was undoubt¬ 
edly due to poor technique. In three of the four, the ileal segment was not brought 
through the muscle layers of the abdomen properly, and when the wound was 
closed, stenosis developed in that portion of the segment which was passing 
through the abdominal Avail. In the fourth, repeated eversions of the stoma 
deA-eloped. In the process of construction, an unusually long segment of ileum 
Avas used and too wide an opening Avas made in the fascia of the abdominal Avail. 
Both of these factors Avere no doubt contributory, and folloAving shortening of 
the segment and reAnsion of the opening in the abdominal Avail, the patient has 
experienced no further difficulty. 

Intestinal obstruction occurred early in 2 patients and late in a third. One 
must be very careful in establishing the ileal segment to utilize the portion of 
ileum as near to the ileocecal valve as possible and be sure that a pocket does 
not exist in the right gutter near the cecum. 












UKINA 11Y DIVERSION 


Uiinc leak occuned in 2 patients. In one it was necessary to establish open 
drainage. Surpiisingly enough no abnoimahty was found at the site of anasto¬ 
mosis and following diainage no further leakage occuned. The patient made an 


m 


Fig 1 A and B, ... ■ uliation therapy for carcinoma of ccrvi\, 

vesicovaginal fistula s. . preoperativc, B, C weeks postoperative! \ 

Cnnd X), 73-year c k . sitional cell carcinoma of bladder, grade 2 

Urinary frequency every 15 to 30 minutes dav and night, or large doses of morphine, a 
hopeless invalid Completely rehabilitated after cystectomy, ileal bladder substitution 
Gamed 40 pounds Working every day as a carpenter. C preoperative; X), 6 weeks post- 
opcratively 
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uneventful recovery. In the second patient leakage developed through the 
abdominal incision on about the third postoperative day. This leakage persisted 
for approximately ten days and ceased spontaneously. End results in this pa¬ 
tient were also satisfactory. 

Renal calculus developed in one patient after 2 years. There was beginning 
hydronephrosis on the side in which the calculus developed The ureter has been 
reimplanted in the isolated segment and the calculus removed. One month later, 
the hydronephrosis had completely disappeared and the kidney had normal 
function on intravenous urography. 

Fecal fistula occurred in one patient, secondary to a partial wound separation 
with strangulation of a section of small bowel in the incision. A secondary closure 
was required and the patient made an uneventful recovery. 

Hyperchloremic acidosis has produced no problem either early or late. 

PYELOGRAPHIC RESULTS 

An overall total of seventy-three renal units were available for pyelographic 
followup. Of these, 50 units (68.6 per cent) were considered acceptable and 
twenty-three (31.4 per cent) unacceptable. No patient was considered acceptable 
in whom there was any hydronephrosis where none existed preoperatively, or in 
whom there had not occurred a marked improvement in pre-existing hydro¬ 
nephrosis. An analysis of the unacceptable group revealed these facts. Twelve 
units had pre-existing advanced obstructive disease which showed only partial 
improvement following transplantation into an ileal segment. No pre-existing 
obstructive renal disease was present in the other eleven unacceptable units. 



Fig. 2. Transitional cell carcinoma, grade 2, of urinary bladder. Cystectomy and ileal 
bladder substitution. Uneventful convalescence. A, preoperative; B, 4 months postopera - 
tively. 
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From tins latter gioup, three irnrts have been corrected by re operatron and are 
non consrdeted satisfactoiy If we eliminate those cases m which advanced renal 
disease existed pnor to ileal bladdei substitution, ne find that 82 pei cent aie 
acceptable and 18 pei cent unacceptable Although this 82 pei cent figure is 
considerably bettei than that foi most leported senes following ureteiosigmoidos- 
tomy, we believe that it is still too high and can be unpioved with more caieful 
attention to the technique of the anastomosis 

In order to further evaluate the prognosis as far as the upper unnaiy tiact is 
concerned, we have studied each patient postoperatively with special refeience 
to pyelonephntis, progiessne hydionephiosis, oi loss of icnal function On this 
basis, we would consider that the oveiall lenal piognosis was good in 23, fan in 
4, and pool ill 9 In 15 of the total group, the prognosis would have been con¬ 
sidered pool pnoi to surgeiy Of these, lmpiovemeut was sufficiently gieat in 7 
to altei the lenal prognosis to good Typical pyelograms fiom this group aie 
shown m figuies 1 and 2 In 5, theie was a maiked improvement both m the 
degree of upper tiact dilatation and in renal function, but theie still remamed 
sufficient uppei tiact damage to warrant a prognosis of “poor ” In 3 cases theie 
was no lmpioieiiient following tiansplantation into an ileal segment The prog¬ 
nosis was consideied pool postopeiatively in only 4 patients in whom it was 
consideied good before ileal bladder substitition 

DISCUSSION 

Fiom the foregoing study, it is oui conclusion that the utilization of an isolated 
segment of ileum has a definite place m the field of unnaiy diversion Ureteis 
with any degiee of dilatation may be transplanted, with no fear of added early 
or late complications As a mattei of fact, a slight degree of dilatation seems to 
facilitate the ease with which transplantation can be accomplished When we 
have endeavoied to transplant widely dilated meters into the rectosigmoid, we 
have mvaiiably encounteied eaily and late complications of sufficient seventy 
to contiaindicate the procedme Since hydronephrosis and hydiometei aie fauly 
fiequent complications of caicmoma of the unnary bladdei, the utilization of 
an isolated ileal segment would seem to present a distinct advantage m those 
cases m which this complication exists 

This opeiation is a highly technical one, and one in which mechanical enois 
carry a seveie penalty Meticulous attention to minor details is essential il the 
operation is to succeed Since it is frequently done follow mg cystectomy, when 
the surgeon is alieady fatigued, we believe that theie may be some advantage 
m utilizing two opeiatois foi the oveiall pioceduie, the one performing the 
cystectomy, and the othei, the ileal bladdei substitution 

We should also like to emphasize the necessity for regulai periodic examina¬ 
tions following opeiation Patients with unnaiy diveision of any soit cannot be 
considered as noimal individuals However, many complications of a senous 
natuie may be completely avoided oi collected satisfactorily if recognized early 
Therefoie, it is essential that these people be observed at intervals not to exceed 
3 months foi the fiist year and at mcieasmg intervals thereafter Adoption of 
this legimen will add materially to the practicability of the procedme 
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SUMMARY 

A series of 41 cases in which an isolated loop of ileum has been utilized for 
urinary diversion is presented. There was an operative mortality of 9 per cent. 
Principal postoperative complications consisted of urinary sepsis, progressive 
hydronephrosis, wound dehiscence, defective ileal stoma, and dermatitis. Of a 
total of 73 units analyzed pyelographically, 68.6 per cent were considered accept¬ 
able and 31.4 per cent unacceptable. Eliminating those cases in which advanced 
renal disease existed prior to operation, 82 per cent were considered acceptable 
and 18 per cent unacceptable. 

We have found urinary diversion with the isolated ileal loop a valuable pro¬ 
cedure. For the present, we propose to utilize this method in all cases on non- 
malignant disease, in children, and in those cases of carcinoma of the urinary 
bladder where an above average prognosis is anticipated. We shall continue to 
use ureterosigmoidostomy in most cases of carcinoma of the urinary bladder, 
except those in which ureteral dilatation is present prior to surgery. Although 
results appear promising, final judgment must be reserved until long term 
followup studies are available. 
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A PATHOLOGICAL STUDY OF URETEROVESIC VL JUNCTIONS 
OF TWO STILLBORN INFANTS WITH COMPLETE 
LRETHRAL VTRESIA 

JOHN V HUTCH 

The unnaiy tiacts of two stillborn infants seive as the basis of this lepoit In 
each case the entire urinary tiact including the penis and urethia was removed 
at the time of postmortem examination The same pathological features were 
present in both specimens and consisted of complete uiethial atresia plus 
polycystic kidney disease Associated u ith the methral atresia is severe bladdei 
trabeculation, hydrouietei and hydionephrosis While this group of pathologic 
changes is unusual enough to warrant attention, the puipose of this papei is not 
to enlaige on the embryology of the situation, but lather to discuss certain 
pathological changes obsened at the urcteiovesnal junction 
Figuie 1 shows the two specimens m total The basic pathological change is the 
same in both and ischaracteii/ed by bilateial polycystic kidney lesions plus com¬ 
plete atiesia of the urethia Associated with this is seveie bladder trabeculation, 
hjdrouretei and hydronepluosis In the specimen on the left the right kidney is 
infantile Also notice in the specimen on the light that the saccule at the uietero- 
\esical junction has been dissected out Figuie 4, C shows this niea m closeup 
In figure 2, A the tremendously dilated uietei in the specimen on the left 
(fig 1) has been opened The pietuie was taken looking caudally at the uretero¬ 
vesical junction fiom within the uieter The ureteial side of the saccule is cleaily 
demonstiated in the centei of the picture The uieteial cathetei is in the uieteial 
orifice which lies on the undeisurface of the saccule The bladdei is seen at the 
lower left coiner One can see quite plainly that the saccule is laigely extiax esical 
This point will be emphasized m figure 2, C Figuie 2, B is an artist’s illustration 
of this 

Figuie 2, C is anothei uew of the uretciovesical junction depicted in figure 2, 
A It is designed to show the extent of the extiavesical part of the saccule The 
uretei has been cut aw ay so that the dome of the saccule can be seen The ure 
teial catheter is in the intia\ esical orifice The thick walled, trabeculated bladder 
may be seen on the left The opened, dilated uretei extends to the upper light As 
this bladdei stiained to lid itself of its contents against a complete obstruction the 
bladder musculature must hate pulled away from the uitiaxesical uietei and 
cieated a defect thiough which the bladdei mucosa herniated to produce the 
saccule shown heie The intiavesual uietei thus lobbed of its noimally support 
mg tissue is pulled into an extrax esical position along the flooi of the saccule 
Figure 2, D is an artist’s illustration of this 

Figuie 3 is a photomicrogiaph which shows a longitudinal section of the bladder 
wall, saccule and lower uietei at a xeiy low power Study shows that the bladdei 
wall m the region of the uieteio\esical junction has been widely pulled apart to 

Accepted for publication June !), 1954 Public ition delayed due to author’s change of 
address 
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Fig. 2 


produce a long defect in that area. Increased intravesical pressure has caused the 
bladder mucosa to herniate through the defect and produce a saccule or divertic¬ 
ulum. The saccule or diverticulum has literally herniated into the lower ureter. 
One also observes that the ureteral orifice and the intravesical ureter have 
dropped into an aberrant position on the floor of the diverticulum. This photo¬ 
micrograph also shows that the ureteral orifice and the intravesical ureter which 
normally lie within the bladder now lie in a position well outside of the bladder. 

Figure 4, A is a close up of the specimen on the right in figure 1. It is included 
to show the gross appearance of the ureter as it merges with the bladder. The 
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presence of a saccule could scarcely be suspected because it is confined within the 
fascia of the ureter. It is easy to see how this saccule can be overlooked unless 
searched for specifically. 

In figure 4, B, which is the same meter illustrated in figure 4, A, the saccule 
has been made to stand out by passing the tip of a Mayo clamp into it from within 
the bladder. 

Figure 4, C shows the appearance of the same meter as illustrated in figure 4, 
A and B after the saccule has been dissected out. The bladder is on the left. The 
ureter, with a probe in it, is seen emerging from the bladder under the saccule. 
It is interesting that the dilation of the ureter does not begin at its junction with 
the bladder but rather at a point 2 to 3 centimeters above the bladder. It is my 
belief that the undilated segment of the ureter is that part which normally lies 
within the bladder (intravesical ureter). As the bladder strained to empty its 
contents, the detrusor muscles were literally pulled away from the ureter result¬ 
ing in a weakness in the bladder wall through which the bladder mucosa herniated 
to produce the saccule we see. As the bladder musculature which normally sup¬ 
ports the intravesical ureter was pulled away from this structure, it fell into an 
e.\travesical position as we see it here. The ureter then began to dilate, not at the 
ureteral orifice but at the junction of the intra- and extravesical ureter. Figure 5, 
A is an artist’s illustration of this area. Figuie 5, B is an artist’s illustration of the 
cystoscopic appearance of this ureteral orifice. Note the lateral border of the 
trigone as it disappears into the saccule. The ureteral orifice cannot be seen 
cystoscopically because it lies deep within the saccule. 

Figure 6 is a photomicrograph of the ureteral orifice of the specimen on the 
right in figure 1. This saccule has been carefully dissected out before it was 
sectioned. This illustrates very clearly the defect in the bladder wall and the 
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Fig. 4 


lesultant diverticulum. It also shows the ureteral orifice on the floor of the di¬ 
verticulum and in a distinctly extravesieal position. In spite of the great 
dilatation of the ureter above, neither the ureteral orifice nor the intravesical 
ureter is involved in this dilatation 

X-RAY CHANGES CAUSED 131 DEI H< I - 

In the hope that a familiarity with the x-ray pattern caused by these changes 
at the ureterovesical junction would aid us in recognizing this entity clinically, 
the following x-ray pictures w T ere made: 

Figure 7 show's the specimen illustrated on the right in figure 1 after the bladder 
had been filled with 20 per cent skiodan. Note the bilateral “dog ears” at the 
ureterovesical junctions produced by the contrast medium filling the saccules. 
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Fig. 8 


Figure 8, A is the same specimen with 20 per cent skiodan in the bladder and in 
the left ureter. The arrow points to the “notch sign” or “ureteral gap” which is 
a negative filling defect in the ureter caused by the saccule. 

Figure 8, B is the same specimen. This time, however, the bladder is filled with 
air and the left ureter with skiodan. Note the clear demarcation between the 
saccule and the dilated ureter. It is also interesting that none of the skiodan 
injected into the ureter escaped into the bladder, although it was injected under 
considerable pressure. This is in spite of the fact that there was no obstruction in 
the lower ureter to the passage of a 6F ureteral catheter. 

Figure 8, C is the same specimen with both the bladder and the left ureter 
filled with air. Note that the wall of the saccule is thicker than the wall of the 
ureter. Also, notice the trabeculation in the bladder. 
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DISCUSSION 

Uieteial orifices engulfed m saccules 01 dixerticula aie obseived frequently 
They occui in the bladders of patients with piostutic hypei trophy, congenital 
bladdei neck obstiuctions, uiethial valves or stnctures They are also seen in the 
bladders of paraplegic patients ruth hypeitonic neuiogenic bladdeis In each 
of these conditions the bladdei is tiabeculated and the formation of the saccule 
is probably pait of the tiabeculation process As the bladdei wall is called upon 
to contract vigoiously eithei to empty its contents against an obstruction 01 
because of spastic ner\ ous impulses leaching it fiom the spinal cord, the smooth 
muscle fibers of the bladdei nail legroup thomsehes into trabecular bundles and 
pull away fiom the intiamuial uretei, thus pioducing a defect in the bladdei 
wall at the uieterovesical junction * 

Thiough tins defect the bladder mucosa herniates, pulling the intiavcsical 
uretei and ureteial orifice into the depth of the saccule thus created In such a 
pathological position the mtiaiesical uietei has lost the support normally given 
it by the bladder wall and its function becomes impaired so that ieflu\ may 
occui or a functional partial obstruction develops in the intra\ esical ureter, or 
both Either of these conditions alone 01 both acting together could lesult m 
dilatation of the uppei uiniary tiact 

To get a true concept of the uieterovesical junction, one must not think of it 
as a simple tube but rather as a combined stiuctuie consisting of ureter and of 
bladder nail Functionally the intravesical uietei is dependent upon the main¬ 
tenance of its normal anatomical lelationslnp ruth that part of the bladder wall 
through which it passes We have learned to recognize these conditions m which 
the lumen of the intiavesical uietei is oigamcally obstiucted (stones, tumor, 
tuberculosis and on a congemtal basis, ureterocele) Moie perplexing have been 
those cases m which oui \ rays indicate an obstruction at the ureterovesical 
junction yet cystoscopically oui catheters pass through this apparently obstruc¬ 
ted segment of ureter w ith no difficulty In these cases we must cast our attention 
from the uieter per sc to the bladder wall and to the subtle relationship betw een 
the uretei and the bladdei wall through which it passes 

Any discussion of the mechanisms by which this defect causes dilatation of the 
upper miliary tiact is conjecture The association of this defect with hydrometer 
and reflux m cold injury cases is highly consistent In reviewing 8 cases of para¬ 
plegia m which the dilatation of the upper urinary tiact was so severe that the 
patients died in uremia or lequired nephi ostomy drainage to maintain life, dis¬ 
tinct saccules weie piesent in all of the 15 uieteis involved In less seveie cases 

* The smooth muscle bundles which make up the bladder wall originate in the prostatic 
capsule, encircle the bladder and insert on the opposite side of the prostatic 
capsule (Gray's Anatom) , Lewis W H , pp 1252, 21th ed ) When they contract or shorten, 
they empty the contents of the bladder and at the same time enlarge the bladder neck 
Chrome dilatation of the bladder neck is a frequent finding in paraplegic patients with 
upper motor neuron lesions This is probably also true in the patient with prostatic by 
pertrophy but it is impossible to be certain as the bladder neck is filled with hypertrophied 
prostatic tissue If we visualize the bladder as a hollow muscular ball perforated by three 
apertures (one urethral and two ureteral) and we know that severe trabeculation enlarges 
one of these holes, it is not unreasonable to believe that all three holes are enlarged, tiius 
producing the defect at the ureterovesical junction in the 2 cases presented here 
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the presence of the saccule is still highly consistent but some cases will be found 
in which early dilatation or reflux is present before a definite saccule can be 
demonstrated. Similarly, one may occasionally find a well defined saccule with a 
good upper urinary tract about it. This, however, is not common. All in all, the 
association of this saccule engulfing the ureteral orifice with reflux and or hydro¬ 
ureter is highly'- consistent. 

The intravesical ureter has two functions: one is to prevent the reflux of bladder 
urine; the other is to allow ureteral urine to pass unobstructed into the bladder. 
Considering each of these separately we find that the intravesical ureter is ideally 
adapted to the prevention of reflux. It is a thin walled collapsible tube passing 
obliquely through the bladder wall. As it contains no circular muscle fibers, its 
only muscular activity is that of shortening or lengthening. During the resting 
stage, it is passively collapsed between the intravesical pressure above and the 
bladder wall behind. In its intramural position it is probably kept closed by the 
bladder muscles which surround it. The ureteral fluid propelled by the peristaltic 
wave down the ureter seems to have adequate force to pass through this valve 
without difficulty. The intravesical ureter does not participate actively in the 
passage of urine through it* (at least it exerts no muscular activity during this 
phase when studied cystoseopically). The intravesical ureter goes into action at 
the very end of the spurt of urine. It shortens and pulls the ureteral orifice 
sharply upward. This activity closes the intravesical ureter tightly either by 
pulling its walls together primarily or by bending its collapsible length over the 
bladder muscles which lie under it or, as probably happens, both. The intra¬ 
vesical ureter then drops back slowly to its resting position to await the next 
spurt of urine. Loss of the support of the bladder muscles which normally sur¬ 
round it may impair the function of the intravesical ureter to such a degree 
that it can no longer prevent reflux. 1 

The second function of the ureterovesical junction is to aid, or at least not 
hinder, the flow of ureteral urine into the bladder. It is more difficult to demon¬ 
strate that this defect at the ureterovesical junction actually serves as an obstruc¬ 
tion in the ureter. Some have argued that it is unnecessary to labor this point at 
all because the reflux alone could account for the dilatation of the upper urinary 
tract. There are many cases in which reflux cannot be demonstrated in which 
the ureter is greatly dilated and apparently from a functional obstruction of the 
ureterovesical junction. There are also many cases where the emptying of the 
ureter is greatly delayed even though the bladder is drained to rule out reflux as a 
cause of this delay. It is very possible that such an intravesical ureter deprived of 
its normal support from the bladder wall acts as a partially obstructing segment 
in the ureter. While the exact reason for this is not known, some possibilities 
include the following. As the intravesical ureter loses its bladder support, it 
drops into the extravesical space and becomes a segment of the extravesical 
ureter which, as it has no circular fibers, cannot convey the peristaltic wave 

* Cystoscopicallj’’, we see no peristalsis in the intravesical ureter. This is as expected as 
the intravesical ureter has no circular fibers. 

1 Hutch, J. A.: Vesico-ureteral reflux in paraplegia. J. Urol., 68: 457, 1952. 
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efhuently A second possibility is that as the mttavesical uietei loses the support 
of thebladdei wall, it is too thin and collapsible to accommodate the advancing 
waves of uune without buckling, thus seivmg as a paitial obstiuction A third 
possibility to considei is suggested by the miciophotogiaphs of the cases pre¬ 
sented As the saccule enlaiges, it herniates along the uietei and within the fascia 
of the uretei It could paitially obstmct the intiavesical uietei by external 
piessure This is piobablj' not the case, howevei, as hydrouietei may begin 
befoie the saccule is laige enough to obstmct Also, m conditions like the lower 
motor lieuion bladdei and megalobladdcr, the uietei dilates oven when no 
saccule is present 2 

The exact point at which the meter begins to dilate is of mteiest It has been 
suggested that this occuis at the junction of the intravesical and extiavesical 
uietei A glance at the photomieiogiaphs shows that the meteial orifice is not 
dilated even though the uretei is greatly dilated The dilatation must begin at 
some point above the onfice Since the lole of the intravesical meter is a passive 
one as far as conveying uieteral mine into the bladdei is concerned, it would not 
be expected to dilate in the face of a functional obstruction in the lower ureter 
It would be unclei no mtieased woik load because emptying the ureter is not its 
job If the ideas expiessed above aie conect, the intiavesical meter (deprived of 
its suppoitmg bladdei muscle) is the actual obstiuction and one would expect the 
uretei to begin to dilate abov e it 

SUMV1AUV 

Two cases, both stillborn infants, aie presented In each case the basic lesion is 
complete urethial atresia associated with polycystic kidney disease Secondary 
to the uiethial stenosis is bladdei trabeculation, hydrometer and hydro¬ 
nephrosis A detailed study of the uieteiovesical junction is made m both 
specimens A herniation of the bladdei mucosa through a defect m the bladder 
wall at the point where the bladdei is pieiced by the meter is demonstrated It is 
also shown that the intravesical meter has been carried into this herniation 

The discussion deals with the development of the saccule and with the uppei 
uiinary tract changes which aie so often associated with this saccule 

1 wish to thank Di Edwaid J Richaidson and Di Melvm Fiiedman foi 
bunging these cases to my attention I also wish to thank Mis Jane Grace foi 
the ai fist’s lllustiations of tins material 

2100 Monument Bhd , Pleasant Hill, Calif 

2 Hutch, J A Upper urinal tract dilatation J Urol , 71 412, 1054 
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CARCINOMA OF THE PROSTATE GLAND: 5-YEAR SURVIVAL 
FOLLOWING ANTIANDROGENIC TREATMENT 

EMIL J. GANEM 

From the Urological Service of the Massachusetts General Hospital, Boston, Mass. 

Fourteen years have now elapsed since Huggins and his co-workers established 
the basic concepts governing endocrine treatment of advanced prostatic carci¬ 
noma. It was, therefore, considered timely to review a series of clinical records 
of patients admitted to the urological service because of this disease and to study 
the ultimate course of these patients with the hope of learning something about 
factors that influence the 5-year survival rate. 

The clinical records of 205 patients all treated between July 22, 1941 and 
April 1, 1950 on the urological service of the Massachusetts General Hospital 
were carefully examined. In addition, 16 patients treated on the private service 
between 1947 and 1950 were included in the study, making the total series 221 
patients. All of these patients were treated by bilateral orchiectomy and estro¬ 
gens or estrogens alone. Special attention was paid in this stud}' to the following 
points: rectal examinations, particularly with reference to the prostate gland; 
serum acid phosphatase level; the condition of the upper urinary tracts by 
pyelography; the presence or absence of bone metastasis; and final duration of 
survival. A 5-year followup was obtained in all but 4 patients. These 4 patients 
were considered in the series as non 5-year survivors. 

“Advanced” carcinoma may be defined as a malignant lesion of the prostate 
gland, which, on examination, gives evidence of extracapsular extension, whether 
locally in the pelvis, as determined by rectal palpation, or peripherally in the 
lymph nodes or bones, as demonstrable by x-ray examination. In the absence of 
obvious distant lymphatic or osseous metastases, the local lesion was always 
too extensive to warrant an attempt at complete surgical extirpation by radical 
prostatectomy. This is the group which, the literature states again and again, 
comprises from 90 to 95 per cent of all prostatic carcinomas encountered in most 
clinics. 

Diagnosis in the vast majority (84 per cent) of these cases was confirmed 
histologically by microscopic examination of tissue removed either by trans¬ 
urethral prostatic resection or Silverman needle biopsy through the perineum. 
In the 16 per cent without histological confirmation, there was no doubt by the 
clinical examination and subsequent course of the patient that this disease was 
present. No case of occult carcinoma, found incidentally after simple enucleation, 
was included in this analysis. 

These cases were divided into three groups (table 1). 

Group A, 139 patients treated by “immediate” orchiectomy and estrogenic 
hormone: In this group orchiectomy was performed as soon as the diagnosis of 
prostatic carcinoma was made. The patient was then started on stilbestrol in 

Read at annual meeting, American Urological Association, Los Angeles, Calif. May 19, 
1955. 
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Table I 


Group 

Treatment 

Number of Patients 

A 

“Immediate” orclueetomj and estrogens 1 

139 

B 

“Late” orchiectomy ind estrogen* j 

48 

c 

Estrogens alone 

31 


Total senes 

221 


Tyble 2 Comparison of 5 year sinvnal, 11 early ” and ‘Hate” orchiectomy series 



Without Bone Metastasis 

\\ ith Bone Metastasis 

Group A 

139 patients 

90 patients 

7 died of unassociated dis 
ease 

38 patients survived 5 or more 

5 Year Survival—$5 7% 

49 patients 

2 died of unassociated disease 

6 patients survived 5 or more 
yrs 

5 Year Survival—12 7% 

Group B 

48 patients 

37 patients 

! 5 died of unassociated dis 
e isc 

15 patients survived 5 or more 
yrs 

5 Ycai Survival—!$ 8% 

11 patients 

1 patient survived 5 or more 
yrs 

5 Year Survival—9 1% 

A A B (combined senes) 
187 patients 

127 patients 

12 died of unassoented dis 

ease 

53 patients survived 5 or more 
yrs 

5 Year Survival—46 1% 

60 patients 

2 died of unassociated disease 
7 patients survived 5 or more 
1 rs 

5 Year Survival—12 1% 

Nesbit A Baum 1950 

43 6% (78 patients) 

20% (35 patients) 


dosage that vaned flora 1 to 10 mg daily and usually aveuvged 5 mg daily The 
survival was calculated fiom the date of peifoimance of the oichiectomy and 
not fiom the onset of symptoms as given ui the patient’s histoiy The only 
additional suigical theiapy was tiansuiethral lesection foi bladdei neck obstruc¬ 
tion \i hen indicated 

Group B, 48 patients tieated by “late” oichiectomy and estrogenic hormone 
The treatment consisted of estrogenic hoimone, usually stilbestrol, 5 mg daily 
for vaiymg penods of tune fiom 6 months to 4 yeais, followed by oichiectomy 
In other words, orchiectomy was delayed fiom 6 months to 4 years, sometimes 
because the patient lefused the opeiation or sometimes because oichiectomy was 
not uiged In ovei one thud, the period of delay in uistitutmg orchiectomy was 
2 years oi longei The survival was calculated from the time when the estio- 
genic hoimone tlierap 3 r was begun Invanably the estiogemc hoimone was con- 
tmued after orchiectomy Whenever bladder neck obstruction occurred, trans- 
uiethial prostatic lesection was earned out 
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Table 3. Comparison of 5-year survival. Patients without bone metastasis 



% 5-Year Survival 

Nesbit & Baum 1950 

Orchiectomy & estrogens (127 

46.1% 

43.6 % (78 patients) 

patients) 



Estrogens alone (30 patients) 

26.6% 

29% (63 patients) 


Table 4. Observations on clinically controlled groups 


44 patients showing: 1) normal serum acid phosphatase level, 2) no hydronephrosis, 3) 
no demonstrable bone metastasis 

7 patients died of unassociated disease 
22 patients survived 5 or more years 
5-Year Survival — 59.4% 


Group C, 34 patients: In this group treatment consisted of estrogenic hormone 
alone without orchiectomy. Survival was calculated from the time of onset of 
estrogenic therapy. Here too, whenever bladder neck obstruction occurred, 
transurethral resection was performed. 

In evaluating the 5-year survivals in groups A and B, it becomes apparent 
(table 2) that there was no significant difference in the 5-year figures. Therefore, 
these 2 groups were combined into a series of 187 patients treated by orchiec¬ 
tomy and stilbestrol, plus transurethral resection, when indicated, for the relief 
of bladder neck obstruction. 

The influence of bone metastases on 5-year survival is also demonstrated in 
table 2. These observations are based on a study of 187 patients. Sixty or 32 
per cent of the entire group of the patients had bone metastases demonstrable 
at the time of the initial examination. Here the 5-year survival rate is 12.1 per 
cent (compared to Nesbit’s figure of 20 per cent). In contrast with this, is the 
figure for 5-year survival in 127 patients without bone metastases—46.1 per 
cent, a figure comparable with that of Nesbit and Baum (1950), 43.6 per cent. 

These figures are to be compared with the group of 30 patients without bone 
metastases treated by stilbestrol alone. See table 3. The 5-year survival figure 
here is 26.6 per cent which shows the superiority of orchiectomy and stilbestrol 
treatment over stilbestrol alone. Nesbit’s figure here is 29 per cent. As to the 
group with metastases, treated by stilbestrol alone, the series is too small for 
adequate statistical analysis, there being only 4 patients, one of whom survived 
5 years. 

Attention was then directed to the study of clinically controlled series (table 
4). This table lists the data on 44 patients in whom the following clinical criteria 
were satisfied at the time of the initial examination. 

1) The serum acid phosphatase was 3.0 or less Gutman units. 

2) The upper urinary tracts were normal. 

3) No bone metastases were demonstrable. 

Here, the most favorable group, the 5-year survival rate was 59.4 per cent. 

In marked contrast was the group of patients who had, at the time of initial 
examination: 

1) Elevated serum acid phosphatase, 3.1 or more Gutman units. 
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Table 5 Influence of hydronepfuosis on 5 year survival 
119 Pitients without Bone Metastasis 


With Hydronephrosis (38 Patients) 

Without H>dronepbrosis (80 Patients) 

2 died of unis&ouited diseise 

12 survived 5 or more jears 

5 Year Survual — S3 4 % 

10 died of un issociated disease 

3S survived 5 or more jears 

5 Year Survival—54 3% 

Tabil 6 Influence of elevated serum acid phosphatase leicl on 5 year survual 

104 Pitients without Bone Metist isis 

\\ ith High Acid Phosphatase (33 Patients) 

\\ ith Normal Acid Phosphatase (71 Patients) 

1 died of uinssociatcd disease 

9 survived 5 or more jears 

5 1'car Survival — 31% 

7 died of un issociatcd disease 

30 survived 5 or more years 

5 Year Survival—46 8% 


2) Unilateral oi bilateral hjdionephiosis 

3) Demonstrable bone metastases 

'ihe senes heie was small, 11 patients, with no o-yeai suivivals This gioup had 
the poorest piognosis 

The mflueuee of hydionephiosis was then nnestigated Table 3 shows the 
lesults m 119 patients without bone metastases These weie subdivided into 39 
with hydionephrosis and SO without hydionephiosis Among the 39 with hydio¬ 
nephiosis, 32 4 per cent suivived 5 yeais, whereas, 54 3 pei cent of those with¬ 
out hydronephiosis suivived 5 years 

A similai observation is made in table 0 in legaid to the influence of an elevated 
seium acid phosphatase on 5-year survivoiship 

This was studied in 104 patients, 33 of whom had an elevated acid phosphatase 
and 71 of whom had a noinial acid phosphatase level Among the elevated acid 
phosphatase gioup, the 3-year suivivorship was 31 pei cent against 40 8 pei 
cent among the gioup with noimal acid phosphatase 

CONCLUblOSb 

When a patient with e\tensive local malignant disease of the piostate, too 
extensive foi ladical piostatectoniy, has a normal uppei unnary tract as deter¬ 
mined by excietoiy uiogiaphy, a noimal seium acid phosphatase level and no 
demonstiable bone metastases, he has a 59 pei cent chance of living 5 yeais if 
he is tieated with oiclneetomy and stilbestiol and if Ins vesical neck obstruction 
is lelieved by transuiethial lesection, piovided that he survives unassociated 
diseases 

If such a patient has hydionephiosis oi derated serum acid phosphatase 
without demonstrable bone metastases and is tieated m the same mannei, his 
chance foi 5-yeai suimx al falls to about 31 oi 32 per cent 

If, m addition to hydionephiosis and an elevated serum acid phosphatase, he 
has bone metastases, his chance for 5-year suivival approaches 0 pei cent 

In this senes, as fai as 5-yeai surrnal is concerned, oiclneetomy and stil- 
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bestrol treatment proved superior to stilbestrol alone in the group that showed 
no demonstrable bone metastases. 

This study suggests that an adequate evaluation of newer treatment methods, 
such as radioactive isotopes, for example, must require precise definition of the 
group of patients treated, in terms not only of the presence or absence of bony 
metastases, but also the serum acid phosphatase level and the condition of the 
upper urinary tract in order to insure fair comparison with results obtained by 
existing antiandrogenic methods of treatment. 

301 Essex St., Lawrence, Mass. 
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THE EFFECTS OF PROSTATIC SURGERY OK THE LEVEL OF 
SERUM ACID GLYCEROPHOSPHATASE 

W r WHITMORE, Jn and II Q WOODARD, PhD 

From the Urologic Service of the Department of Suigeiy of the Memorial and James Ewing 
Hospitals and the Division of Experimental Surgery , Sloan Kettering Institute, New York, 


Soon after determinations of serum acid phosphatase came into geneial use in 
the diagnosis of piostatic carcinoma, it became evident that piostatic acid phos¬ 
phatase might enter the circulation aftei tiauma, even of the noncanceious 
gland This possibility was mentioned by Woodard and Dean 1 in 1947 Tiansitory 
elevations m the seium acid phosphatase after piostatic massage have been le 
ported 2 In one case, Daniel and Van ZyP were able to show that the expression 
of 0 3 cc of piostatic cyst fluid into the cnculation could theoretically account 
for the use obseived in the serum acid phosphatase following massage of the 
prostate Moie recently Fishman and co workeis 1 5 have studied the elevation 
in serum “prostatic” acid phosphatase following piostatic massage, making use 
of the L tartrate inhibition of the “prostatic” fraction of the total serum acid 
phosphatase to demonstiate that such elevations are due to the appeaiance of 
“piostatic" acid phosphatase m the cnculation, appaiently as a result of the 
manipulation Elevations of serum acid phosphatase to thnty to forty times the 
normal level have been leported after localized infaiction of a benignly enlarged 
prostate 6 In view of evidence that tiauma may cause piostatic acid phosphatase 
to entei the circulation, it seemed desirable to determine the incidence and ex¬ 
tent of this piocess during piostatic surgeiy 

METHODS AND MATERIAL 

The acid phosphatase activities of seium and tissue weie deteirmned by the 
methods pieviously described by one of us 7 The substrate employed was sodium 
beta glyceiophosphate Inhibitois were not used Normal values for serum acid 
phosphatase lange from 0 1 to 0 9 units per 100 cc, values above 0 7 units per 100 
cc being uncommon The range of acid phosphatase activity in prostatic tissue is 
veiy wide, but usually falls between 100 and 1000 units pei gram of tissue 

The clinical matenal was diawn in random fashion fiom patients with benign 

Accepted for publication June 13 1955 
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prostatic enlargement or prostatic carcinoma in whom some type of surgical pro¬ 
cedure on prostatic tissue was contemplated. 

The plan of the experiment was to obtain blood specimens for serum acid 
phosphatase determinations on each patient at the following times: 

1) Preoperatively, at various times prior to surgical manipulation of the pros¬ 
tate. Specimens designated “immediately before” were obtained after the patient 
had been anesthetized but before the actual operative procedure had begun. 

2) Operatively, during that portion of the surgical procedure when prostatic 
trauma was estimated to be maximal. Such times were designated “maximal 
trauma” and include specimens obtained during the course of prostatic enucle- 
tion through either the suprapubic, retropubic or perineal route. 

3) Postoperatively, at varying time intervals after conclusion of the operative 
procedure. Specimens designated “immediately after” were obtained at the con¬ 
clusion of the operative procedure, usually within 30 minutes of the time of 
“maximal trauma.” 

The number of serial determinations of serum acid phosphatase carried out on 
the patients varied. To avoid any pretense at selection, however, all cases studied 
have been included in the tabulation of data, provided only that at least one 
preoperative or one postoperative acid phosphatase assay was available in addi¬ 
tion to the determination made at the time of “maximal trauma” or “immedi¬ 
ately after.” 


RESULTS 

The data are presented in table 1. In 20 of 20 cases a significant elevation (or 
further elevation) in serum acid phosphatase occurred in association with the 
surgical trauma. In one of the 26 cases the surgical trauma was directed at a 
metastatic inguinal lymph node and if this case is eliminated, there were 20 
elevations in 25 instances of direct surgical trauma to the prostate. Of these 25 
cases, 20 had benign prostatic disease with 17 exhibiting elevations and 6 had 
prostatic cancer with 3 exhibiting elevations. 

In 11 instances 2 or more observations of the serum acid phosphatase level 
were made within the 24-hour period subsequent to “maximal trauma.” In 9 of 



Fig. 1 
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these cases significant elevations in scrum acid phosphatase occurred. It is of note 
that 5 of these 9 patients showed levels of serum acid phosphatase 1 to 4 hours 
postoperatively which were as high or higher than those found at the time of 
“maximal trauma” or “immediately after.” 

In only 2 cases (Nos. 2 and 3) was the serum acid phosphatase elevated prior to 
trauma and in neither of these eases did further elevation result from the trauma. 
With the exception of ease 3, in which the diagnosis of prostatic carcinoma was 
made on clinical evidence only, each patient had histologic proof of the cited 
diagnosis. In 3 patients the acid phosphatase content of the surgically excised 
tissue was determined. In one patient (case 5) separate tissue acid phosphatase 
assaj's from different areas in the same prostate are recorded. The type of anes¬ 
thesia and the anesthetic agents employed in each case are indicated. 

In figure 1 the serum acid phosphatase levels of 2 patients (cases 25 and 20) 
submitted to retropubic and suprapubic prostatectomies, respectively, for be¬ 
nign prostatic hyperplasia, are plotted against time. Case 25 received 1000 ec of 
whole blood, 500 cc of 5 per cent glucose in distilled water and 500 ce of normal 
saline during the operative procedure which was difficult and required 3 hours 
for its completion. Case 20 received no transfusion but received an infusion of 
1000 cc of 5 per cent glucose in distilled water which was completed within an 
hour of the completion of operation. In case 26 serial determinations of serum 
protein carried out in parallel with the serum acid phosphatase assays did not 
suggest anj' dilution. In case 25 the peak serum acid phosphatase value, 0.94 
units, did not exceed the limits of the normal range but in view of the preopera¬ 
tive and later postoperative values, this was considered a significant elevation. 

DISCUSSION 

The data reported extend previous observations regarding the induction of 
elevations of serum acid phosphatase as a result of prostatic massage to include 
elevations resulting from surgical trauma to the prostate. That the elevation in 
serum acid phosphatase following prostatic trauma is the result of a “leak” of 
prostatic acid phosphatase into the circulation is a reasonable assumption al¬ 
though the data presented do not establish this point. A somewhat analogous 
situation is the rise in serum amylase and/or serum lipase activity which may 
result in normal subjects when pancreatic secretion is stimulated in the face of a 
contracted sphincter of Oddi. s 

Although the data are insufficient to justify precise estimates of relative inci¬ 
dence, it is evident that trauma cither to the benign or cancerous prostate may 
result in elevations of serum acid phosphatase. Elevations in association with 
surgical trauma occurred in 20 of 20 cases; 3 of G with prostatic carcinoma and 17 
of 20 with benign prostatic disease. Further elevation in serum acid phosphatase 
following surgical trauma did not occur in the two instances of prostatic cancer 
in which elevations were present preoperatively. Needle aspiration biopsy of the 
prostate was carried out in one (No. 3) of these 2 cases and inguinal lymph node 
biopsy in the other (No. 2). Although there was considerable local trauma in 

8 Myhrc, J., Nesbitt, S. and Hurly, J T.: Response of serum amylase and lipase to pan¬ 
creatic stimulation as a test of pancreatic function. Gastroenterology, 13: 127-134, 1949. 
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conjunction with the latter procedure, the acid phosphatase content of the tissue 
was only 24 units per gram of tissue. In the latter case (No. 2) also, small rises 
in serum acid phosphatase could well have been missed in the face of the initially 
high levels. Indeed, in case 2, a rise from 68.4 units to 72.8 units in serum acid 
phosphatase did occur but we were loath to attribute significance to this rela¬ 
tively small change. 

It is of interest that some of the data indicate a continuing rise of serum acid 
phosphatase for several hours after the conclusion of the operative procedure. 
Since the serum acid phosphatase level is the resultant of production, release, 
inhibition, and removal of the enzyme, it is impossible from the data to determine 
which of these factors is primarily responsible for this continued rise. In the face 
of known operative trauma with gross disruption of tissues, a continued “leak” 
of enzyme into the circulation seems a likely explanation for such increases in 
serum acid phosphatase, however. This explanation seems especially applicable 
since in no case in this series was a total prostatectomy, removing the source of 
prostatic acid phosphatase, performed. In those patients in whom observations 
of serum acid phosphatase were made 18 to 24 hours following prostatic trauma, 
the serum acid phosphatase had, with one exception (case 23), returned to the 
preoperative level. 

Since elevations of serum acid phosphatase were known to persist 3 to 4 hours 
following trauma in some cases, it was of interest to determine more exactly how 
long such elevations might persist. Accordingly, in 2 cases (Nos. 25 and 26) de¬ 
terminations of serum acid phosphatase were made hourly for the first 3 hours 
after “maximal trauma,” and every 3 hours for the succeeding 18 hours. The 
results are shown in graphic detail in figure 1. In case 25 the elevation in serum 
acid phosphatase was so small that it was difficult to assess the time at which it 
returned to the preoperative level. However, it appeared to be at about 12 hours. 
The picture was complicated by operative hemorrhage, which necessitated the 
transfusion of 1000 cc of whole blood, the acid phosphatase of which was presum¬ 
ably at the normal low level. In case 26 there was a marked rise in serum acid 
phosphatase, which reached a maximum of 4.0 units one hour after “maximal 
trauma,” and declined to the preoperative level in 16 hours. In both case 25 and 
case 26 the possibility of changes in serum acid phosphatase levels as a result of 
unrecognized fluid shifts between intracellular and extracellular compartments 
cannot be ruled out. 

It has been known for some time that prostatic acid phosphatase is unstable 
at the pH and temperature of the bloodstream, and the conditions of inactiva¬ 
tion have been studied by one of us. 9 Such inactivation is probably the principal 
mechanism involved in the disappearance of the enzyme from the plasma in vivo. 
London and coworkers 10 have postulated a half life of 5 hours for the enzyme at 
normal body temperatures. The curves shown in figure 1 do not provide a valid 
basis for an estimation of half life because, as suggested above, the enzyme prob- 

3 Woodard, H. Q.: A note on the inactivation by heat of acid glycerophosphatase in 
alkaline solution. J. Urol., 65: 688-690, 1951. . 

10 London., M., McHugh, R. and Hudson, P. B.: Low acid phosphatase values of patients 
with known metastatic cancer of the prostate. Cancer Res., 14: 718-724,1954. 
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ably continues to “leak” fiom the surface of the remaining prost itic tissue after 
lemoval of the obstiucting portion of the gland There is no good way of estimat¬ 
ing the extent and dmation of this process, although the continued use of the 
serum acid phosphatase foi one 01 moie horns after the conclusion of the opeia- 
tion suggests that it may be considerable and the attainment of lioimal values of 
seium acid phosphatase after lb to 24 liouis makes it piobable that such “leak¬ 
age” has ceased by this time Inspection of the cuives, however, shows that the 
half hfe is certainly not greater than 5 liouis, and possibly less Study of patients 
submitted to total prostatectomy, in whom leakage of enzyme fiom lesidual 
prostatic tissue would not complicate the pictuie, should tlanfy the lattei 
question 

The production of delations m the seium acid phosphatase as a lesult of 
prostatic trauma raises seveial questions The first concerns the degiee of tiauma 
necessaiy to produce an delation of scrum acid phosphatase That piostatic 
massage and piostatic surgeiy will produce such delations is beyond question, 
but the effects of such “physiologic” tiauma as sexual function and bowel func¬ 
tion remain undefined The possible clinical significance of obsei vations on such 
points rests on the fact that impiovcments m methods foi the detection of eleva¬ 
tions in seium acid phosphatase aie being proposed as means foi the eailiei 
recognition of prostatic carcinoma If such measures piove successful, it becomes 
of obvious mipoitance to fully define conditions oi circumstances otliei than 
prostatic caicmoma which aie capable of producing such elevations m seium acid 
phosphatase 

A second question concerns the possibility that prostatic enzymes otliei than 
acid phosphatase may also entei the cn dilation Huggins and Neal 11 and Huggins 
and Vail 1 ’ studied pioteolytic enzymes m the semen and piostatic fluid of man 
Tagnon et al 13 have described a hemonhagic diathesis, in ceitam patients with 
extensive piostatic cancer, attnbuted to the idease of such proteolytic enzymes 
into the circulation It is conceivable that pioteolytic enzymes may entei the 
cuculation m a manner analogous to prostatic acid phosphatase and that such 
enzymes may have some lolc both locally and systenucally in the occunence of 
hemoiihage following piostatectomy 

CONCLUSIONS 

Elevations m serum acid phosphatase may occui following surgical tiauma of 
the benign oi cancerous prostate 

Seium acid phosphatase levels may mciease foi several hours following the in¬ 
citing trauma, at least if residual prostatic tissue is present 

Seium acid phosphatase values, elevated by operative trauma to the piostate, 
return to then pieopeiative level within 24 hours of operation In 2 cases studied 
in detail, the pieoperative level w'as reached in 12 to 16 hours 

11 Huggins, C and Neil, W Coagulation and liquifaction of semen Proteoli tic enzymes 
and citrate m prostatic fluid J Exper Med, 76 527-541,1942 

“Huggins, C mil Vail V C Plasma coagulation and fibnnogenobsis in prostatic 
flu 

C The significance 

of ite C nicer 6 63 67, 

1953 
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AN ADJUNCT IN THE MANAGEMENT OF THE PENOSCROTAL 

ABSCESS 

A. ESTIN COMARR 

From the Paraplegia Service of the Veterans Administration Hospital, Long Beach, California, 
the Department of Surgery (Urology), School of Medicine, University of California at Los 
Angeles, and the Department of Urology, College of Medical Evangelists, Los Angeles, Calif. 

A pathological lesion at the penoscrotal junction of the urethra is a frequent 
complication of paraplegia. 1 ' 2 This condition has been described as a “decubitus 
ulcer-like” lesion of the urethra; 1 its pathogenesis consists essentially of an irri¬ 
tation of the mucosa by the intraurethral catheter leading to a periurethral ab¬ 
scess at the penoscrotal angle. The diagnosis is made clinically either by palpa¬ 
tion of a penoscrotal induration or by the presence of urethral (purulent) 
discharge around the catheter. The urethrogram verifies the diagnosis. 3 



At the onset one can not prognosticate whether the abscess will resolve, 
leaving a urethral diverticulum, or will perforate through the skin and form a 
fistula. While diverticula are operated on only if they are of large size, surgery 
is absolutely indicated for penoscrotal fistulas. Every attempt is, therefore, justi¬ 
fied at preventing the formation of a fistula from an abscess. 

Accepted for publication May 31,1955. 

1 Bors, Ernest: Veterans Administration Technical Bulletin TB 10-503, Washington, 
D. C., Dec. 15,194S. 

2 Comarr, A. Estin and Bors, Ernest: Pathological changes in urethra of paraplegic 
patients. J. Urol., 66: 355-361, 1951. 

3 Comarr, A. E. and Dodenhoff, Lambert: A safe, simple method of performing urethro¬ 
grams. J. Urol., 70: 980-981, 1953. 
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1 piacticil pieientivo method is shown m the attached diagiam, its pm pose 
is to remove the puiulcnt discharge of the abscess by migation in oidei to lult 
neuosis and possible peifoiation of the skin This can be done bj an oidinaiy 
18F Foley bag two-way cathetei m which multiple holes me dulled pnor 
to steiihzation of the cathetei into the outlet channel These holes extend 
about 1 inch pioxunal and distal to the meatus of the fistula llie piescnbed 
solution is introduced from a bottle suspended to a standaid as a continuous 
slow drip day and night The solution enteis the bladdei whence it l etui ns \ia 
the outlet channel, bathes the uiethia and the abscess by way of the perfoia- 
tions in the outlet channel and eveutu illy diams tlnough the distal peifoiations 
back again into the outlet channel 

In addition to this litigation, eiacuation of the purulent contents is encoui 
aged by gentle pressuie eveiy 2 liouis 
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PREVENTION AND TREATMENT OF THROMBOPHLEBITIS AND 
PULMONARY EMBOLISM IN GENITOURINARY SURGERY 

CHARLES PIERRE MATHE and EDWARD SALOMON 

From the Department of Urology and Department of Vascular Surgery, Saint Mary’s Hospital, 

San Francisco, Calif. 

It is generally conceded that thrombophlebitis, phlebothrombosis and pul¬ 
monary embolism occur more frequently after surgical intervention in the pelvis, 
particularly on the organs of the genitourinary tract, than elsewhere in the body. 
The incidence is highest among debilitated and aged patients, many of whom 
have coexisting cardiovascular or lung disease, among women (Towbin) and 
among patients with inflammatory processes in the lower extremities. Since the 
older age group is enlarging, life expectancy now having reached 67 years in the 
United States, older patients are undergoing operations. 

The expected frequency of occurrence of pulmonary embolism complicating 
all surgical procedures has been recorded as 0.174 per cent (Ochsner et al.), 0.1 
to 0.2 per cent (de Takats and Jesser) and 0.6 per cent (Carlotti et ah). Zimmer¬ 
man, Miller and Marshall noted fatal embolism in 1 in 2,000 operations. Throm¬ 
bophlebitis or phlebothrombosis in the lower extremity is encountered in about 
60 per cent of those presenting pulmonary embolism (Belt). Ceelen pointed out 
that careful dissection of the arterial tree of the lung would probably reveal em¬ 
boli in 75 per cent of the cases of thrombosis in other parts of the body. Clinically 
many cases of pulmonary embolism are undoubtedly overlooked, being mistaken 
for diseases such as coronary occlusion, bronchial pneumonia, pleuritis with 
effusion, or atelectasis. 

The incidence of pulmonaiy embolism is indeed higher following prostatic 
surgery than operations on other organs of the genitourinary tract. In a series of 
477 patients who underwent prostatic operation from 1929 through 1948 (Mathe), 
pulmonary embolism complicated 2 (1.6 per cent) of 123 prostatectomies; phle¬ 
bothrombosis, 4 (0.88 per cent) of 354 transurethral prostatic resections. Most 
of these preceded the routine use of antibiotic therapy. 

Immediately after operation there is a decrease in metabolic activities, de¬ 
crease in blood flow and pressure, as Virchow pointed out in 1846, and changes 
in the cellular constituents of the blood. Viscosity of the blood is increased owing 
to a rise in the concentration of fibrinogen and albumin globulin. The complex 
clotting mechanism is also altered. Precipitating factors include postoperative 
leukocytosis. The number of platelets liberating thrombokinase rises and this 
hastens coagulation of stagnating blood. All of these mechanical and chemical 
factors favor the actual formation of thrombi. 

Inactivity also promotes stagnation of blood and consequently formation of 
clots. In 1935 Frimann-Dahl determined the emptying time of the saphenous 
vein in patients bedridden for a long time after operation. He injected contrast 

Read at annual meeting, American Urological Association, Los Angeles, Calif. May 16, 
1955. 
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medium into the saphenous \em and obsened its couise undei fluoioscopy In 
lionnal patients it disappeaicd m 5 to 10 seconds, m bedndden patients in from 
1 to 2 minutes 

Between 1929 and 1948 we encounteied fewei cases of fatal pulmonary embo¬ 
lism aftet kidney opeiations iollowing which the foot of the bed was loutmely 
ele\ ated ill ordei to maintain the kidney m place Vs fui tlici e\ ldence of the 
efficacy of this simple measuie in piomoting \enous emulation, in the piactice 
of one of us (Salomon) only 1 case of pulmonaiy embolism followed 1,500 high 
ligations and ladical lesections of the saphenous vein m which the liendelenbuig 
position was used immediately postopeiatnely, and in this single case the embo¬ 
lism was minor 

These obseivations led us to elevate the foot of the bed immediately aftei 
mtei volition on the piostatc and othei oigans of the gemtouunaij tiact and m 
vein suigeiy The paiticular advantage is that the foot of the bed can be ele¬ 
vated before the patient is ambulatory Since phlebothiombosis and thiombo- 
phlebitis usually affect the tubutanes of the \ena cava, especially the femoial, 
calf or pelvic xeins, the underlying principle of the measure becomes appaient 
This measure, ill addition to passive and active exeiciso, caily ambulation and 
othei supportive measuies, best assures mu eased \ enous letum flow and theieby 
minimizes the formation and piopagation of clots Blood that flows fanly lapidly 
is less likely to clot than stagnant blood 
This measure has also been advocated by othei s In 1934 Giay lepoited on 
27G cases in which the foot of the bed was elevated 11 inches foi 24 houis follow¬ 
ing operation The incidence of pulmonary embolism was 30 pei cent loivei m 
this gioup than in anothei group of 3,153 patients in which this position was not 
used In 1940 de Takats and Jessei advocated use of this position along with 
othei measures to prevent pulmonary embolism It has been lepeatedly pointed 
out that piolonged bed rest of middle and older aged patients favois the ocuu 
lence of thiombophlebitis—in as high as 52 7 per cent (Huntei et al) 

Eaily ambulation has been almost universally adopted after opeiation, includ¬ 
ing vein surgeiy Pnoi to the widespiead advocation of eaily ambulation, when 
the patient who had undergone a vein opeiation was kept in bed foi fiom 10 to 
14 days, the incidence of pulmonaiy embolism was so high that this type of sui 
geiy almost fell into disiepute 

PROPHYLACTIC TREATMENT 

Followmg piostatectomy and many othei extensive opeiations on the gemto- 
unnary tiact, because of the effects of the anesthesia, the stiess of the opeiation, 
the dangei of hemorihage and the debilitated condition of many of the patients, 
they aie unable to be out of bed m less than 3 to 5 days Theiefoie, to piomote 
venous circulation, immediately aftei the patient letuins to Ins room the foot of 
Ins bed is elevated, about 12 inches It is impoi taut to avoid placing the patient 
in the jackknife position, foi this impedes, rathei than piomotes, x enous leturn 
How Tight abdominal binders aie not used foi the same leason 
One of course cannot hope that this measuie will succeed in piexenting pul- 
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monary embolism in every case. One must realize that it is one of the most com¬ 
mon causes of medical death in the aged. Another possibility has been pointed 
out: In exceptional cases even small emboli obstructing only a small portion of 
the lung may provoke autonomic reflex spasm of the entire pulmonary tree, and 
this may cause death. 

Of interest is a case of pulmonary embolism following intubated ureterotomy 
for hydronephrosis. Early ambulation was impossible, and the patient was neces¬ 
sarily kept in the Trendelenburg position for 17 days after operation. When the 
nephrostomy tube was removed and she was able to be out of bed, nonfatal pul¬ 
monary embolism developed in the left lung base. 

Before the patient is ambulatory, passive and active exercise are employed to 
stimulate circulation. He is encouraged to become ambulatory as soon as possible 
if no complications occur. Routine antibiotic therapy controls infection and 
minimizes the occurrence of the infectious type of thrombophlebitis. 

ROENTGENOLOGIC DIAGNOSIS* OF PULMONARY EMBOLISM 

Pulmonary embolism is so often mistaken for bronchial pneumonia, pleuritis 
with effusion and atelectasis that it is well to discuss the differential diagnosis. 
Sudden onset of pain in the chest, cough, hemoptysis and febrile reaction occur¬ 
ring within 2 weeks of operation should lead the physician to suspect pulmonary 
embolism and to repeat roentgenologic studies every 2 or 3 days. 

In phlebothrombosis the aseptic clot is more likely to occlude a larger vessel, 
producing diffuse, noncircumscribed and nonspherical density which usually in¬ 
volves a lobule of the lung. As its shape becomes demarcated it takes on the 
appearance of a pyramid, with the apex pointing to the hilus. The x-ray appear¬ 
ance resembles that in pneumonitis. The shadow usually disappears within 3 to 
5 days. 

In thrombophlebitis its infectious nature is revealed by clinical studies. The 
area of increased density usually occurs in the periphery of the lung, often at its 
base, and tends to spread out, as shown by serial x-ray studies. The infarct result¬ 
ing from the embolus soon gives rise to pleural effusion, and one observes an 
uncircumscribed shadow which fades out into well-aerated lung tissue. A cavity 
is likely to develop at the site of infarction. 

Roentgenologic distinctions between the above types of pulmonary embolism 
and bronchial pneumonia, pleuritis and atelectasis are not clean cut. In bronchial 
pneumonia more than one lung lobe is likely to be involved, but this may also 
be true of the larger saddle emboli. Pleuritis with effusion cannot be distinguished 
from embolus by x-ray. Atelectasis can be readily differentiated because the lung 
becomes airless in 6 to 8 hours due to obstructing secretions or vomitus in 
the bronchus. One soon observes compensating shift of the opposite lung toward 
the atelectatic side. If the embolic process ends in fibrosis one must differentiate 
it from a fibrotic tuberculous lesion, but this usually becomes calcified. Residual 
fibrosis without calcification usually indicates a healed infarct. Small infarcts 
resulting from multiple emboli, so often present, usually cast no shadow and must 
be detected by clinical studies; these small lesions are relatively unimportant. 

*Dr. Charles S. Capp was the roentgenologic consultant in the cases to be described. 
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Thrombophlcbilit, and phlcbothtombosis The tieutment of these two conditions 
is quite bimilat In phlebotlu ombosis the uninfected clot glows lapidly, is funble 
and a segment is more likely to become dislodged and form ail embolus which 
passes on into the lung Theoi dually in thiombophlebitis, because of the infec¬ 
tious pioLess, theie is gieatei tendency to fixation of the clot 
Hie foot of the patient’s bed is elex ated immediately and lemains so until the 
pulse late and tempeiattue diop—usually in 5 to 10 days 
We use the Bauei method of hepnimi/ation Hepaim is gixcn ma single dose 
of 100 to 150 mg mtiavenously 1 times a day until the pain, fexei and pulse late 
subside—usually m 10 to 14 days This is continued m giadually diminishing 
doses, depending on the clotting time, foi about a week oi 10 days aftei the pa¬ 
tient becomes ambulatory It is important to check the coagulation tunc the fhst 
day the diug is given and theieaftei exeiy 1 to 2 days If it exceeds 20 seconds 
the dose of hepaim should be leduced to half and then enlaiged as the coagulation 
time deci eases 

Many clinicians begin by using both hepaim and dicumaiol, and when the 
prothiombni time has leached 20 to 30 seconds use of hepaun is discontinued In 
out expenence use of dicumaiol has been moie often followed by hemorrhage 
If it should occur one should udmuustei \ ltamui K and w hole blood This mcon 
\enieiice is leduced by the use of hepaim alone 
Recently tiypsm m the form of paienzyme (0 5 cc mtiamusculailj 3 oi 4 times 
i day) has been advocated because of its lytic effect on the tin ombus It can be 
used in conjunction noth heparin and the antibiotics Inneificld observed the 
lytic effect of trypsin on giossly Msible tlnombi in )S patients with clnonic lecui- 
rent thrombophlebitis In all 18 patients the blood clots disappeared without 
becoming pulmonary emboli Pnor to tins, 7 of these patients had had one epi 
sode, and thiee had had seveial episodes of embolism 

Antibiotic therapy is instituted as soon as the diagnosis is made and is con 
tinued throughout the acute stage The affected lowei extremity is bandaged 
from the ankle to the thigh, snugly, but not too tight Bandaging relieves pain 
and pi events edema Heat oi ice bags aie employed for sex eie pain Passix e and 
active exercise aie instituted as soon as the febrile leaction subsides 
We prefer not to ligate the femoial vein, because of the difficulty m locating 
the exact site of the phlebothrombosis In addition, the clot may be situated in 
the xenous system even above the ileofemoial junction, in which case it xxould 
be necessary to ligate the vena cava itself Femoral \ cm ligation augments and 
prolongs postphlebitic extensix e edema of the leg 
Paraveitebial block and lumbai sympathectomy have been used by Lenche 
and Iiunhn and many others foi the lelief of postopeiatix e phlebitis, aitenal 
spasm, pain and edema and for pievention of embolism We do not lecommend 
this majoi surgical piocedure, because good lesults can be achiex ed by more con 
servative means 

The recommended treatment foi acute thiombophlebitis and phlebothrombo¬ 
sis, then, is elex'ation of the foot of the bed, hepiunization, application of heat 
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or cold, bandaging of the affected limb and antibiotic therapy, and later, passive 
and active exercise, as soon as possible. 

Treatment of the postphlebitic syndrome is beyond the scope of this paper. 

Pulmonary embolism. About 60 per cent of the patients with massive pulmo¬ 
nary embolism succumb within 15 minutesof itsoccurrence(Nygaard). Treatment 
of the remaining 40 per cent includes anticoagulant and antibiotic therapy. 
Oxygen is of course given. Papaverine (30 mg.) and atropine (0.4 mg.) are both 
given immediately, intravenously, to combat retrosternal pain. 

Embolectomy, suggested by Trendelenburg in 1908, carries a reported mor¬ 
tality rate of approximately 93 per cent (Nygaard), a rate appreciably exceeding 
that in our series in which no operation was carried out. Although this operation 
might be undertaken under optimal conditions it is not recommended for gen¬ 
eral use. 

In patients with repeated pulmonary embolism, the femoral vein should be 
ligated high to prevent recurrence. 

ANALYSIS OF CASES 

In the } 7 ears 1952, 1953 and 1954, at Saint Mary’s Hospital in San Francisco, 
18 cases of pulmonary embolism complicated 9,005 major operations—an inci¬ 
dence of 0.19 per cent. Five were fatal—1 in 1,801 cases (0.055 per cent) and 13 
were not (table 1). Most of the emboli were accompanied b3 r pleuritic pain, 


Table 1. Postoperative pulmonary embolism 


Operation 

Cases, Number 

Time after 
Operation 

Nonfalal embolism 



days 

Repair of fractured femur 

2 

12 



30 

Ligation of femoral or saphenous vein 

2 

7 



12 

Transurethral prostatic resection 

2 

13 



26 

Intubated ureterotomy 

2 

17 



30 

Delivery 

2 

5 

q 

Gastric resection 

i 

6 

Removal of bunion 

i 

11 

Repair of fracture of the leg 

i 

11 

Fatal embolism 



Cholecystectomy 

2 

9 



36 

Removal of ovarian cyst 

i 

5 

Transurethral prostatic resection. 

i 

8 

Nephropexy 

i 

24 
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hemoptysis and febnle inaction The roentgenogiams levealed chaiactenstic 
diffuse, noncucumsciibed mu cased density of the lung aiea at the site of the 
embolus, so often mist then foi pneumonitis 01 pleuutis with effusion 
Except m oui group of 337 uiologic suigicnl patients and the 1,500 patients 
who undent cntv cm suigeiy, thefoot of thebed was not loutinely elevated name 
diately after opeiation Passive exeicisc and eaily ambulation weie also insti¬ 
tuted in oui eases as soon as possible—usually 2 oi 3 days aftei opeiation 
Duimg this same peuod, m a total of 3S2 opoiations on veins of the leg theie 
weie 2 cases (0 52 pei cent) of nonfatal pulmonniy embolism 
Of the 9,005 operations, 1,001 weie on the gemtouiinaiy tiact Foui cases 
(0 60 pei cent) of pulnionaiy embolism occuned m 004 patients who weie not 
placed m the Tiendelenbuig position immediately aftei opeiation, two (0 3 pei 
cent) were fatal Tuo cases of nonfatal pulnionaiy embolism occuned m 337 
(0 59 pei cent) in which the foot of the bed was elevated Theie weie no fatal 
cases m this group 

Once we were cognizant of the value of this pioceduie, eveiy patient was pai- 
ticulaily scrutinized postopeintnely foi signs and symptoms of pulnionaiy em¬ 
bolism Roentgenologic examination was earned out lepeatedly in each suspected 
case, and x lay evidence of embolism was meticulously sought Special pams weie 
taken to detect even slight, embolism In 2 of the 4 nonfatal cases that did occui 
the clinical diagnosis would otheiuise have been lung disease 
Two pulnionaiy emboli (1 fatal), an incidence of 1 03 per cent, followed 193 
piostatic inteiventionsm which the foot of the bed was not elevated, and 1 non- 
fatal embolus (0 71 per cent) occurred m 134 in winch it was 
The incidence of pulnionaiy embolism was only slightly different in the two 
gioups (table 2), but the fatality lates diffei Two of the 4 cases in which the 
piophyluctie measuie was not taken weie fatal, and no fatalities occuned in the 
gioup in which it was taken It seems likely that the diffei elite may be explained 
by the fact that in the lattei gioup thevenousenculationwas moreiapid Eleva¬ 
tion of the foot of the bed increases letuin flow through the venous system and 
lessens the likelihood of piopagation of the clot, minimizing foiniation of an em 
bolus As the thrombus foims the head is finely attached to the rntima of the 
'em, and as it develops the body and tail float fiee within the vein It seems logi 


Tabj.c 2 Effect of use of the Trendelenburg position on the incidence and mortality of 
pulmonary embolism 


Operation ^ 

Trendelenburg 

Position 

Embolism | 

Mortality 

Type 

Number 

Cases 

Per cent 

Number 

Per cent 

Genitourmirj 

337 

Used 

2 

0 59 

0 

0 


664 

Not used 

4 

0 60 

o 

0 3 

Prostatic 

134 

Used 

1 

0 71 

0 

0 


193 

Not used 

2 

1 3 

1 

0 5 

Vem 

i 1 500 

Used 

1 

0 06 

0 

0 


j 382 

Not used 

o 

0 52 



All types 

9,005 


IS 

0 19 ; 

5 

0 05 
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cal to assume that increased venous return flow resulting from elevation of the 
foot of the bed interferes with further development and propagation of the clot, 
minimizing the detachment of a larger fatal embolus. 

SUMMARY 

The prophylactic measures we recommend for the prevention of pulmonary 
embolism consist of elevation of the foot of the bed, passive and active exercise 
immediately after operation, to assure increased venous return flow, and early 
ambulation to maintain that flow, antibiotic therapy and early treatment of 
thrombophlebitis and phlebothrombosis. They assure increased venous flow 
during the 1 and 5 days after operation when, because of the effects of the anesthe¬ 
sia, stress of the operation, danger of hemorrhage and general debility, the patient 
is unable to get out of bed. The}' eliminate blood pooling, lessen the likelihood of 
the development and propagation of the clot and minimize the detachment of 
the larger fatal embolus. 

All patients with suspicious clinical evidence of pulmonaiy embolism were 
meticulously scrutinized for roentgenologic evidence of emboli. Special care was 
taken to differentiate these from bronchial pneumonia, pleuritis with effusion 
and atelectasis. 

Eighteen cases of pulmonaiy embolism, 5 fatal and 13 nonfatal, complicated 
9,005 major operations at Saint Mary’s Hospital in the years 1952, 1953 and 
1954, an incidence of 0.19 per cent. Six cases (0.59 per cent) of pulmonary embo¬ 
lism complicated 1,001 operations on the genitourinary tract. The preventive 
measures described were used in 337 cases, and in these there were 2 cases of 
nonfatal pulmonaiy embolism. Four cases, 2 (0.60 per cent) fatal, occurred in 
664 cases in which they were not all carried out. 

In the older group of patients, 2 pulmonary emboli (1.3 per cent), 1 fatal, fol¬ 
lowed 193 prostatic interventions in which the Trendelenburg position was not 
used immediately after operation; 1 nonfatal embolism (0.71 per cent), in 134 
cases in which it was used. 

In a total of 382 operations on veins of the leg, 2 cases (0.52 per cent) of non¬ 
fatal pulmonary embolism occurred, and in these two the foot of the bed was not 
elevated immediately after operation. In 1,500 similar operations in which it was, 
only 1 case of embolism occurred and it was minor. 

Pulmonary embolism is one of the most frequent causes of medical deaths in 
the aged, so we cannot hope that the prophylaxis recommended will prevent its 
occurrence in every case. However, it is one step in minimizing its occurrence. 
We make a plea for the more general use of these simple preventive measures 
based on sound principle. 

450 Suiter St., San Francisco 8, Calif. 
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A STUDY OF HUMAN URINE WITH THE ELECTRON MICROSCOPE 
GEORGE M. FISTER and GEORGE W. COCHRAN 

From (he Laboratory of Electron Microscopic Research, Utah Stale Agricultural College, 

Logan, Utah, with aid from The Robert S. Fox Urological Foundation, Whittier, Calif. 

The function of the kidney is to maintain the fluid, electrolyte, and acid-base 
balance of the organism while removing certain end products of protein metab¬ 
olism from the blood plasma. It is generally believed that urine is formed in the 
mammalian kidney by the ultrafiltration across the endothelial membranes of 
the glomerulus of a fluid carrying all of the constituents of the blood plasma 
except the colloids. 1 - -• 3 

The formation of the urine is completed by certain functions of the tubular 
epithelial cells. These functions are: reabsorption, excretion, and the produc¬ 
tion of new substances which may pass either into the tubule fluid or into the 
blood plasma. 

The physiological fluid (urine) thus formed is a solution usually described as 
water saturated or supersaturated with solutes. The solutes are the electrolytes, 
the nonelectrolytes (molecular substances in true solution), and the colloids. 
The term colloid does not apply to a chemical class of material but rather to a 
state of subdivision. 4 Thomas Graham, in 1861, classified all substances into two 
groups, crystalloids and colloids. However, it is now recognized that matter 
cannot be rigidly classified in this manner since many typical colloids, such as 
certain proteins, are crystallizable while practically all crystalloids may, under 
proper conditions, be brought into the colloidal state. 5 

If the particles of a substance are reduced in size until they become submicro- 
scopic (0.001 micron to 1 micron) and are distributed throughout a second liquid 
substance, a colloidal solution is formed. The ability of the dispersed particles to 
remain in the colloidal state is influenced by the concentration of ions in the 
solution. In the absence of ions a lyophobic colloid is not stable and the colloid 
may settle out. In the presence of a large excess of electrolyte the colloid particles 
may be coagulated by ions of opposite charge. Electrophoretic studies of urine 
by Dr. E. A. Hauser 6 (reported by Butt) showed that the colloids of urine carry 
a net negative charge. Butt reasoned that these urinary colloids were beneficial 
because they adsorbed ions and thus increased the solubility of the crystalloids. 

It is possible to separate the colloids from the crystalloids of the urine by 
dialysis. Boyce et al. 7 have isolated several urinary biocolloids, a salt-soluble 
protein component (fraction I), a soluble mucoprotein dialyzed at pH 4.5 (frac- 

Read at annual meeting, American Urological Association, Los Angeles, Calif. May 16,1955. 

1 Wiggers, C. J.: Physiology in Health and Disease. Philadelphia: Lea & Febiger, 1939, 

p. 868. 

2 Pitts, R. F.: Elements of Renal Function, chapt. 2, vol. 1, in Urology, edited by Mere¬ 
dith Campbell. Philadelphia: W. B. Saunders Co., 1954. 

3 Wearn, J. T. and Richards, A. N.: Am. J. Physiol., 71: 209, 1924. 

4 Getman, F. H.: Outlines of Physical Chemistry. New York: John Wiley, 1944, p. 230. 

5 Hawk, P. B. et al.: Practical Physiological Chemistry, 12th ed. Philadelphia: Blakiston, 
1947. 

6 Butt, A. J.: J. Urol., 67: 450, 1952. 

2 Boyce, W. H., Garvey, F. K. and Norfleet, C. H.: J. Urol., 72: 1019, 1954. 
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tion II), and an insoluble polymerized form of fraction II. The lyophilized dry 
weight of the total urinary colloids for average adults is 0.0902 gm. per 24 
hours. The amount of colloidal material in the urine has been determined by 
means of electrophoresis, 6 ’ 7 surface tension, 8 - 10 and ultra microscope observa¬ 
tions. 6 ’ 10 

The electron microscope is another tool that can be used to study the crystal¬ 
loids and colloids of urine. This paper describes techniques for the study of urines 
with the electron microscope. The urinary constituents visualized by means 
of these techniques are described. 


-METHOD 

These electron microscope studies were initiated to gain a better understanding 
of the colloid-crystalloid relationships in urine. The electron microscope is ideally 
suited for the study of urinary colloids since its useful magnification reveals par¬ 
ticles with diameters of one millimicron and larger. The microscope used in these 
studies was an RCA EMU. 

The effective use of the electron microscope for the study of urine is entirely 
dependent upon the specimen preparation techniques used. These techniques 
should: 1) provide lepresentative samples for fields of view; 2) furnish informa¬ 
tion on size, shape, and number of particles per field; 3) avoid the production of 
artefacts; 4) distinguish between the water-soluble dialyzable materials and ma¬ 
terials not dialyzable through a collodion membrane against distilled water. 

Uniformity of sampling is insured first by a vigorous mechanical shaking of 
the urine for one hour before the sample is taken. Representative samples are 
then obtained by atomizing small amounts of this urine on electron microscope 
specimen screens covered with thin collodion films. Each microdroplet in the 
atomized pattern should be a representative sample of the whole specimen. 

A specially constructed glass atomizer powered with a filtered air supply at 
40 pounds pressure was used to atomize approximately 1 lambda (1 one-thou¬ 
sandth of a ml.) of urine on the collodion films. The distance between the atomiz¬ 
ing orifice and the collecting film was varied from 1 to 25 cm. At distances greater 
than 4 cm. the microdroplet patterns were round and discrete (fig. 1, .4). This 
is an electron micrograph of an evaporated microdroplet of whole urine shadowed 
with uranium metal. If the microdropiets are collected at a distance of 1 cm. 
from the orifice, the droplets are scattered into irregular patterns (fig. 1, B). The 
intense force of the air blast causes the droplets to be blown into very thin layers 
before drying. The operation of the atomizer was finally standardized using an 
air pressure of 40 pounds and a spraying distance of 8 cm. 

All specimens studied were given a thin coating of uranium metal evaporated 
at a 20° angle. This treatment enhanced the contrast of the specimen and re¬ 
vealed the third dimension of the particles. One-eighth inch circles of specimen 
screen supporting the specimen-carrying films weie punched out just prior to 
their observation in the microscope. 

’Harlin, H. C. and Weisel, Leon J. Urol., 72: 1046, 1954. 

Ravich, It. A. and Ravich, Abraham: J. Urol., 72: 1050, 1954. 

10 Ravich, R. A.: Science, 117: 501, 1953. 



830 


G. M. FISTJ3K AXD G. W. COCHRAN 



Fig. 1. Electron micrographs shadowed with uranium metal. A, portion of nondialyzed 
urine microdroplet collected at distance of 15 cm. from atomizing orifice containing one 
rather large microcrystal, numerous tiny' microcrystals and many blotches of amorphous 
material, B, irregularly shaped microdroplet of nondialyzed urine collected 2 cm. from 
orifice of atomizer. C, internal portion of nondialyzed urine microdroplet containing numer¬ 
ous microcrystals overlaid with irregular blotches of amorphous material. D, polystyrene 
latex spheres (.132 microns in diameter) lying in circular pattern formed by evaporation of 
distilled water-polystyrene microdroplet. 

The specimen-supporting films were used as dialyzing membranes in the 
following way. The films were placed under the atomizer and sprayed with an 
aliquot of urine. They were then floated on the surface of distilled water. The 
water diffused through the films and dissolved the salt residues which then dif¬ 
fused into the distilled water below. This technique was not satisfactory because 
the high salt concentration in the droplet residues caused relatively large amounts 
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of water to tonic acioss the floating membrane, redistilbutnig the colloids and 
moling them out of then oiigmal miuodioplet patterns 

The following technique was devised to give evtiemely slow initial lates of 
dialysis for the pin pose of avoiding excessive ledistubution of the colloids Blocks 
of 7 pci cent agai loveied with collodion film membianes weie spiayed with 
mine nuciodioplets Dialjsis was then allowed to pioceed tlnough the agai and 
the membranes to distilled watei in petn dishes The 7 pel cent agai competes 
with the salt lesidues foi watei auoss the collodion membianes Undei these 
conditions the uppei surfaces of the membranes me not flooded with water 
because a gradient of available water is established through the agar blocks 
Watei is most available at the suiface of the agai ne\t to the distilled watei and 
it is least available at the opposite suiface (ne\t to the dialyzing membiane) 
Thus only a small amount of salt w ill dissoh o and diffuse through the membiane 
into the agar and tluough the agar into the watei duiing the eaihest stages of 
dialjsis With the passage of time dialysis proceeds at incieasing lates as watei 
becomes moie available This initial agai block dialjsis is allowed to pioceed foi 
iS hours at 70°F m petn dishes with covers slightly ajar Whiter lost fiom the 
dishes by evaporation is leplemshed seveial times daily to maintain a level e\ 
tending Y to Y of the distance up the block 

The following pioceduie was used m pieparing the agai blocks Seven per cent 
agar was made up with one tenth of 1 pci cunt mcicunc chloiide to picvent 
growth of liucio oiganisnis during the dialjsis piocess The agai was piepaied 
by steam autoclaving for 13 minutes at 15 pounds piessuie It was pouied into 
petn dishes to a depth of 7 mm and allowed to cool AVhen cooled the agai was 
tiansfeired to the petn dish top using a spatula The dish top was then filled 
with distilled water and a collodion membiane was foimed on the surface of the 
watei by the spreading of a single chop of 1 pei cent collodion m amyl acetate 
Watei was then lemoved fiom the dish with a suction device allowing the mem¬ 
brane to settle on the agai suiface The agai was lemoved fiom the dish top and 
placed oil ail adsoibent papei foi 15 oi 20 minutes while the membrane dned 
The agar coveied with the membiane was then cut into blocks 2 by 2 cm and 
7 mm thick These blocks weie then leady to leceive the atomized sample 

After the initial dialysis of 48 houis through the agai blocks, the membianes 
were floated fiom the suifaces of the agar by gently loweimg the blocks into 
distilled watei These membianes were then allowed to float on water suifaces 
foi an additional 24 houis to complete the dialysis It was assumed that all e\ 
cept the very insoluble salts had been lemoved by the initial dialyzing tieatment 
through the agar 

After the 24 houi dialysis on the surface of distilled watei, the membianes 
weie picked up on pieces of coppei electro mesh specimen scieens from below 
These membranes weie allowed to dry foi 30 minutes befoie placing m the metal 
evaporator 

The location of the dialyzed spiay dioplet patterns m the electron microscope 
became more difficult because moie than 99 pel cent of the evaporated residue 
Of the droplet had been lemoved It sepmed desnable to add some easily lecog- 
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nizable colloid to the urine to aid in the location of the microdroplet patterns. A 
colloid which served this purpose very well was the polystyrene latex No. 15N-23 
manufactured by the Dow Chemical Company. This latex occurs in the form of 
spheres having an average diameter of .132 microns with a standard deviation of 
0.009. A suspension of these particles having a concentration of 2.4 X 10 u par¬ 
ticles per ml. was made up. Equal volumes of the polystyrene latex suspension 
and urine were mixed and subjected to vigorous mechanical shaking for one hour. 
This mixture was then atomized on the membrane-covered blocks in the usual 
manner. Polystyrene latex used in this way enables the electron microscopist to 
locate the droplet patterns with case and to estimate the extent of redistribution 
of the colloids occurring during dialysis. These latex particles are also of great 
value in the determination of the size of the urinary colloids. They are also used 
to determine the degree of magnification of electron microscope pictures. Com¬ 
parative counts of colloids and polystyrene latex particles in microdroplet pat¬ 
terns will give a reliable estimation of the number of colloids per ml. of urine. 
Figure 1, D shows a circular pattern of a water suspension of the latex spheres 
sprayed on the collodion membrane. 

All possible sources of colloid or colloid-like materials other than the urine or 
the standard polystyrene latex were checked periodically during the investiga¬ 
tions. No particles other than the .132 micron spheres were found in the poly¬ 
styrene preparations while the distilled water, compressed air, and the collodion 
used in forming the membranes appeared to be free of colloidal-like particles 
that might be confused with the particles occurring in the urine. 

RESULTS 

Urines, reported as normal by routine laboratory examination, obtained from 
15 males and 15 females in the age group 20 to 30 years were studied. The sam¬ 
ples were the first voided after breakfast. No other attempt was made to control 
any of the factors that might have been pertinent to the constituents of normal 
urine such as diet, water intake, exercise, stress, etc. 

Thirty to 40 microdroplets were observed in the electron microscope before 
5 were chosen and photographed as representative types for each specimen. 
Both dialyzed and nondialyzed preparations of each specimen were studied. 

The studies on nondialyzed urines did show differences between specimens 
from different individuals. None of these observed differences could be correlated 
with the sex of the donor. The isolated microdroplets in any given specimen were 
usually quite similar in appearance. 

The following components were found in the evaporated residues of micro¬ 
droplets of nondialyzed urine. 

A) Each microdroplet contained one or more irregularly shaped bodies one to 
two microns in diameter. These particles were very opaque to the electron beam 
(fig. 1, A). It was assumed that these particles were rather large microcrystals 
which existed as such in the urine because they were too large to have been grown 
in the extremely short evaporation time and because they disappeared com¬ 
pletely during the dialyzing procedure. 
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B) Thousands of smaller particles having diameters in the 50-150 millimicron 
range were also seen in each microdroplet pattern. It was assumed that this ma¬ 
terial was composed of tiny microcrystals formed at the instant of drying from 
the dissolved urinary salts (flg. 1, C). These particles also disappeared with 
dialysis. Their size was somewhat dependent upon the rate of evaporation of the 
urine droplets. Since the atomizing techniques were standardized, it was assumed 



Fig. 2. Electron micrographs shadowed with uranium metal illustrating types of col¬ 
loids found in normal dialyzed urine preparations .4, portion of urine microdroplet con¬ 
taining thousands of type M spherical colloids (100 A U.), about 50 spherical type O col¬ 
loids (G00 to 1000 A.U.), six cilcular clumps of type F colloids, numerous crystal-like 
residues, and six polystyrene latex spheres. B , portion of urine microdroplet containing two 
polvstvv'.,.- 1 ‘ . ■■ . umps of type P colloid C, portion of urine 

latex spheres, about 25 type S spindle-shaped 

.. -.-s. D, portion of urine microdroplet containing 
—joiainne material that was not removed by dialysis. 
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that the variations seen in the residues of microdroplets were not due to differ¬ 
ences in dlying times. 

C) A third type of material was visible in most of the microdroplet patterns 
appearing as irregular blotches lacking uniformity in size and shape. This ma- 



Fig. 3. Electron micrographs shadowed with uranium metal illustrating alterations 
found in colloids m dialyzed microdroplets of urines from patients affected with renal 
disease. .4, numerous type 0 spherical colloids of varying sizes found associated with albu¬ 
minuria. Twelve laigest spheies are polystyrene latex - particles. Types F and M colloids 
also present. B, clumped bacterial-lrke forms with associated 300 A.U. spheres found in 
urine from patient affected with toxemia of pregnancy. Nine polystyrene latex spheres are 
also near clumped bodies. C, jagged, pointed colloids found in urine from patients affected 
with urolithiasis with three polystyrene latex spheres. D, portion of microdroplet pattern 
of urine from patient affected with urolithiasis. Type 0 colloid appears to be spongelike 
and somewhat aggregated while great quantity of type M and type F colloid is also appar¬ 
ent. Two polystyrene latex spheres are also in picture. 



siuin oi uiiixl. wirii LLtcmov micboscoim 


835 


tcml was consideied to be amoiphous m chaiactei It had a modeiate scattering 
pouei foi the election beam and was deposited as an ovciljmg layei on other 
inateual It did not have any detectable thickness as mteipieted by the metal- 
shadowmg technique This tjpe of inateual was assumed to be composed of 
noiicijstalhmig components that piobably occui in the unite in the dissolved 
moleuil u form Tins amoiphous inateual is also shown in figuie 1, C 
D) Colloids It was impossible to dilfeientiate the colloids from the noncol- 
Ioidal nutenals m the lesidues ol the evaporated imciochoplcts of whole urme 
It was evident that dialysis was necLsxaiy befoie a study of the urinary colloids 
could be made 

Studies of chalj/ed picparations of these 30 uoimal uimis failed to show any 
gloss nuciodioplet patterns itsemblmg those seen in the nondialyzed micro- 
droplet lesidues Instead, isolated paiticles weie usually found distubuted in a 
landom inannei in the nucrochoplet aieas 
Ihe most fiequently occumiig class of paiticles weie spheioids approximately 
100 V U in diametci These paiticles weie found in all samples of nonnal urine 
examined Then concentiation was calculated to be appioximately 10 ls paiticles 
per ml of mine Occasionally these small paiticles appealed to be grouped into 
nearly amoiphous stiuctuics 'Ibis class of paiticles has been given the designa¬ 
tion ‘ Type M” (fig 2, A) 

Ihe most obvious paiticles in the dialyzed mines aie sphencal colloids \ arymg 
in si/e fiom 300 A U to 800 A U Occasionally these appeal to be smooth but 
moie frequently they appeal to have jagged surfaces In most of the specimens 
studied the concentiation of these paiticles was calculated to be 10 12 per ml of 
urine These paiticles weie found in neaily evciy sample examined and have been 
designated as “Type O” Type O pai tides can be seen in figure 2, A and C 
A thud type of colloid is appaient in neaily all samples of mine examined 
These colloids aie sphencal paiticles 400 to 1000 A U m diameter that occur m 
three dimensional clustcis Thousands of these may be c lumped in one laige con¬ 
nected mass with blanches and side chains extending m all dnections This col 
bid has been designated as “Typo P” (fig 2, B) 

A fouith type of colloid was appaient in neatly eveiy sample of nonnal mine 
studied Hus was a filamentous foim appioximately 100 All wide, 100 AH 
high, and 1300-0000 A U long Fiequently these weie found associated in net- 
hke chimps that weie cnculai in outline These filamentous foims aie designated 
as “Type F” This colloid is consideied to be identical with the uiniaiy muco- 
piotem alieady dcscnbed and photogiaphed by Poitei and Tamm 11 They 
studied this unnaiy colloid by direct vision with the election microscope and 
consideied that this component of the mine is denved fiom the walls of the 
bladdei oi uietlna Since the dialyzing pioceduie used m these studies is even 
more gentle than the piepaiation piocedures used by Poitei and Tamm, it is 
believed that the cnculai clumps piobably moie neaily repiesent the naturally 
occulting state of this mucopiotem in the uime Type F colloids aie shown in 
%mes 2, t and 3, D 

u Porici, k R uul 1 unm I J Biol Chem 212 135 1055 
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Occasionally (in about 10 per cent of the specimens studied) spindle-shaped 
colloids were found which were approximately 1300 A.U. long and 400 A.U. wide. 
The height appeared to be the same as the width. When these were found, their 
concentration was calculated to be approximately 10 u per ml. of urine. These 
spindle-shaped colloids were designated as “Type S” (fig. 2, C). 

DISCUSSION 

These electron microscope studies showed that more than 99 per cent of the 
solutes were removed from urine by dialysis. The particles remaining on the 
membrane after dialysis were considered to be the urinary colloids. However, 
in some instances part of the material left after a 72-hour dialysis appeared to be 
less readily soluble crystalloids of the urine. 

Figure 2, D shows what we interpret to be crystals left on the membrane after 
the dialysis of the urine. It is apparent from the variations seen in the normal 
urines studied that the number, the amount, and the character (composition) of 
the urinary colloids will vary through a wide range which is probably dependent 
upon the total physiological activities of the organism. Since the urine studied was 
of the voided specimen, it not only represented the tubule fluid but also contained 
any products “picked up” in the passage of the urine down the collecting system. 
Alvarez 12 has shown in dogs that the normal vesical epithelium has a secretory 
activity. 

The colloids of the urine occupy a unique place in renal physiology. Their 
origin, composition, and functions are poorly understood. The importance of the 
urinary colloids has centered around the question of their activity in stabilizing 
the solubility of the crystalloids 13 and in the maintenance of their own adequate 
dispersion. 

If the crystalloids of the urine are dependent upon the protective action of the 
colloids for their solubility in the supersaturated liquid, then the colloids must 
be considered as a most important element of the urine. Much of the interest in 
the urinary colloids has thus centered about their importance as a possible factor 
in the prevention of, or the formation of, renal calculi. 

It has been stated 5 ' 14 ■ 15 that there is a crystalloid-colloid balance for the 
urine and that the solubility of the crystalloids is dependent on their adsorption 
by the colloids. A relative increase of the crystalloids (such as occurs in dehydra¬ 
tion) may result in colloid conglomeration. This view has been questioned by 
Sisk and Toenhart. 16 They consider the factor most affecting the solubility of the 
insoluble salts to be the acidity of the urine and that the solvent action of the 
urine for uric acid must be attributed to the crystalloids of the urine and not the 
colloids. The protective action of the urinary colloids is further questioned by 

12 Alvarez-Ierena, J. deJ.: J. Urol., 37: 595, 1937. 

13 Butt, A. J., Hauser, E. A. and Seifter, Joseph: Calif. M., March 1952. 

14 Joly-Swift, J.: Stone and Calculus Disease of Urinary Organs. St. Louis: C. V. Mosby 
Co., 1940. 

15 Young, H. H. and Davis, D. M.: Young’s Practice of Urology. Philadelphia: W. o. 
Saunders Co., 1926, vol. 1, p. 370. 

16 Sisk, I. R. and Toenhart, Otto J.: J. Urol., 37: 595, 1937. 
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Fuguson 17 and Newcomb 13 Newcomb found that the ougmal concentiation of 
(lie unnaiy salts could be maintained aftei dialysis and evapoiation piovided 
that the acidity (pll) of the dialyzed poition is kept the same as the unne 
Anotliei component of the urine that mcicases the solubility of the othei con¬ 
stituents of the mine is uiea 

The composition of the unnary colloids was lepoited by loly 11 as a mixtuie of 
choiidiotiu-sulphunc acid, glycogen, nucleic acid, mucin, and mucopolysac- 
cliande Electrophoictic studies of the unnc by Boyce, Gaivey and Noifleet 7 
demonstrate m the mine all of the electrophoictic sepaiable pioteins present m 
noi mal plasma m addition to a mucoprotem and a complex polysaccharide This 
could seem to indicate that glomeiular filtiation is a route by which some of the 
nntenal aimcs in the mine 

Pappcnheimei, 19 as lepoited m Campbell’s book," in a study of the passage of 
substances acioss capillary walls, has estimated that the glomeiular pores have 
a ladms of 90 AU Hall 20 has estimated the glomciulai filtiation pores at 100 
A U in diameter In a study of the anatomy of the glomeiulus, Mueller et al 21 
"considei that filtration must occui thiough a thin layei of protoplasma,” and 
Chinaid™ states that the glomciulai capillaiy walls aie jel-likc stiuctuies lather 
than diseiete holes of idatively umfoim ladms The smallest material encoun¬ 
tered m this study of the mine was a small sphencal paiticle appioximately 
100 A U in diametoi Judged on the basis of the estimated size of the glomerular 
poies this colloid (Typo M) might be the icsult of glomemlai filtration It is 
gcneially agieed that the normal uune contains small amounts of protein of 
glomciulai ougm Regai and Heller 3 have shown by elcctiophoietic analysis 
sereial piotem components in lioimal mine, the source of which is not cleai 

The laigei colloids might ouginate by the polymenzation of smallei units 
within the lummy system, oi they might come fiom disintegrating epithelial 
cells w ithm the tubules It is also possible that some of the unnary colloids may 
be secreted by the cells of the pioximal convoluted tubules Howevei, experi¬ 
mental endeavois seem to suggest that the lcnal tubules do not exciete piotem 
but, in fact, tend to absoib it 23 Rliodm, 21 m a study of the proximal convoluted 
tubule cells of the mouse kidney, obsei ved gi anules betw een their bi ush boi ders 
and in the tubule lumen but diew no definite conclusion as to whether these 
gi anules weie being absoi bed oi excieted 

Since in renal disease (nephntis) laige amounts of piotem aie found in the 

” Ferguson, C J J Uiol , 40- 672, 1933 

” Newcomb, C Ind Med Research, 18 275,1930 

10 Pappenheimer, J It New York Trans Thud Conference Josiah Mact, Jr Founda 
w°u, 1952 chapt 1, Renal Function 

“Hall, B V and Roth, h E Prognm of Electron Microscope Society of America, 
Nov 5,1953 

21 Mueller, C B , Mason, A D , Jr and Stout, D G Am J Med , 18 267 1955 
, “ Clnnard, F P New York Trans Third Conference Josiah Mac>, Jr Foundation, 
1952 

” Reg lr E A and Heller, C G J • 

* Ithodm, Johannes Correlation of I ■ and Function m 

formal and Experimentally Ch mged 4 Cells of the Mouse 

ftidnej Stockholm, 1954 
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urine and in renal calculus disease there is an increased output of urine, it seemed 
of interest to make comparative studies of normal and abnormal urines. 

All of the colloids found in the normal urines appear to be present in urines 
from patients affected with renal disease. 

In a preliminary study of the urines from 6 patients Avith albuminuria, col¬ 
loids of all types were found. In general these abnormal urines Avere characterized 
by increased amounts of spherical colloids (Type 0) which appeared to vary 
continuously in size from 100 A.U. to 1300 A.U. These spherical colloids ap¬ 
peared to be at least 10 times as numerous as in the normal specimens studied. 
Figure 3, A is illustrative of the colloidal residues of albuminous urine. 

Urine from one patient Avith toxemia of pregnancy was particularly interest¬ 
ing. Urine samples taken during the thirty-first Aveek of pregnancy, Avhen the 
urine albumin lewel was 700 mg. per 100 ml., Avere studied. This urine failed to 
yield any bacteria Avhen subjected to the usual laboratory culturing tests. The 
electron microscope revealed not only the normal colloidal constituents but also 
clumps of bacterial-like forms averaging 1 to 1.5 microns in length by .5 microns 
in Avidtli. These clumped bodies Avere surrounded by numerous smaller spherical 
particles averaging 300 A.U. in diameter. These clumped bacterial-like forms 
were found in varying stages of disintegration, revealing smaller spherical 
particles Avithin. 

These spherical particles Avithin the bacterial-like forms AA r ere the same size 
and shape as the numerous particles lying outside the forms (fig. 3, B). These 
pictures resemble many electron microscope pictures of knoAAm phage-infected 
bacteria. The occurrence of these clumped bacterial-like forms in this urine speci¬ 
men Avas too numerous to be dismissed Avithout speculation. The electron micro¬ 
scope evidence strong^ suggests that a phage-infected bacterial infection AA'as 
involved in the toxemia. Electron microscope studies of urine from the same pa¬ 
tient one month after delhmry failed to shoAV any of the bacterial-like bodies AA r ith 
these associated 300 A.U. spheres, AA’hile the albumin level had likeAvise receded 
to normal. 

Preliminary electron microscope studies AA'ere also made on urines from 5 pa¬ 
tients affected Avith urolithiasis. As Avith the urines from patients affected Avith 
albuminuria, there appeared to be many more nondialyzable particles in these 
urines than in normal urines. These particles also differed someAvhat in appear¬ 
ance from the particles in normal urines. The urine from the patients affected 
with calculi had numerous particles 400 to 1300 A.U. in diameter AA'ith irregular 
outlines. Agglutinated masses of larger, irregular particles Avere also present. 
These agglutinized particles had a unit length of 1200 to 2500 A.U. 

The electron microscope evidence suggests that the Type O colloid is also 
modified in cases of urolithiasis. The typical Type O colloid Avas not usually seen; 
instead, similarly sized colloids possessing sharp points or projections such as 
those illustrated in figure 3, C \A r ere found. In some cases these colloids appeared 
to be someAA'hat sponge-like, such as those shoAvn in figure 3, D. 

The urine from one patient affected Avith uric acid stones Avas sampled im¬ 
mediately before and one hour after an injection of 300 turbidity reducing units 



STUD! OP UI1INC WITH UULCmON M1CKOSCOPI3 


S3 9 


of hyahnoindase. Theio was no noticeable change either in the fonn or number 
of nondialyzable colloids which might he attributed to this tieatment 

Although only limited studies have been made on mines fiom patients affected 
with lenal diseases, the evidence obtained indicates that an alteration in the 
numbei and form of the unnai y colloids occurs These studies have demonstiated 
that colloids aie piesent in nonnal and abnormal uunes, occlining in gieat num- 
beis and existing in a vancty of sires and shapes 

SUXIXIAKX 

A spiay dioplet piepaiation method foi the election micioscope study of non- 
dialyzed evaporated uime icsidties is desuibed which permits the diffeientiation 
of tlnee geneial types of components. A polystyiene latex suspension was mixed 
with the urines studied to facihtate the calculation of the concentration and size 
of the unitary colloids. A dialyzing technique is piesented which utilized a thin 
collodion film as the dialyzing mcmbiane with a 7 mm. thick 7 per cent agar 
block lying between the membrane and distilled watei Giadients of available 
watei, that mo sot up within the agai block, control the dialysis rate permitting 
a dialysis of the mine mieiodioplet lcsidues without ledistnbuting the colloids 
m the mieiodioplet patterns Using tins dialyzing technique, five distinctly dif- 
feient types of colloids weie demonstiated to occm repeatedly as components of 
noimal uime m specimens taken fiom 13 human males and 15 human females 
m the age gtoup 20 to 30. One of these five types, Type F, is believed to be iden¬ 
tical with a mucoprotem aheady desuibed fiom mine Changes m foim and 
numbei of colloids weie noted m uunes fiom patients with lenal disease No 
change m colloid foim oi amount was apparent following hyaluromdase medi¬ 
cation m one patient affected with unc acid calculi Some theoues concerning the 
possible ougm of urinary colloids aie discussed. 

70', liccles Bldg., Of/dcn, Utah ( G. if. F.) 

Logan, Utah ( G. W. C.) 
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THE PATHOGENESIS OF OSTEITIS PUBIS 

HOWARD L. STEINBACH, NICHOLAS L. PETRAKIS, RUTHERFORD S. 

GILFILLAN and DONALD R. SMITH 

From the Departments of Radiology, Medicine, Surgery, Urology, and the Cancer Research 
Institute, University of California Medical School, San Francisco 

Within the past ten years there has been an increasing interest shown by 
urologists and radiologists in the condition known as osteitis pubis. This is a 
severely painful affliction of the pubis and adjacent musculature which in most 
cases has appeared at various intervals after suprapubic and retropubic prosta¬ 
tectomies. Cases have been reported following perineal and transurethral pros¬ 
tatectomies, cystotomy, ureterolithotomy, pyelitis, trauma, and abdominoperi¬ 
neal resection for carcinoma of the rectum. Several theories have been offered 
to explain the etiology of this disease, but many of the findings do not allow any 
single definite conclusion to be drawn, and all attempts to produce it in experi¬ 
mental animals have been unsuccessful. 1 Many excellent articles have been 
written reviewing in detail the historical and clinical aspects of osteitis pu¬ 
bis. 2 - 3 - 4 This paper is an attempt to explain the mechanisms by which osteitis 
pubis is produced using the technique of intraosseous phlebography. 

In the usual case the patient first complains of mild pain over the pubis and 
stiffness of the thighs after a period of 10 days to 6 months from the performance 
of surgery or the occurrence of other inciting incidents. The pain and tenderness 
increase in severity and migrate to the ischial tuberosities. Extreme pain is pro¬ 
duced by movement of the pelvic girdle or lower extremities and by bowel move¬ 
ment or by micturition. The attack is frequently accompanied by fever, increased 
sedimentation rate, leukocytosis, malaise, anorexia, and mental depression. In 
cases reported in the literature sjnnptoms persist from 2 to 24 months and then 
subside. 

"When the condition is well developed, the roentgen appearance is diagnostic. 
Within two weeks of the onset of pain there may be a slight cortical erosion of the 
pubis adjacent to the symphysis or the inferior rami. Within the next week 
irregular, superficial destruction may extend to involve the main portions of the 
inferior rami and ischia. Occasionally the horizontal rami are included in the 
disease process. Following the cortical erosions a bilateral, symmetrical general¬ 
ized demineralization of the pubic bones and ischia is seen. As a result of the 
cortical destruction the symphysis appears to widen. After various intervals 
there is evidence of bony repair. Subperiosteal new bone is formed, particularly 

This work was supported, in part, by the Christine Breon Fund and by Research Grant 
C-2085. Division of Research Grants, National Institutes of Health, U.S.P.H.S. 

Accepted for publication April 6, 1955. 

1 Beneventi, F. A. and Spellman, R.: Unsuccessful attempts to produce osteitis pubis in 
dogs. J. Urol., 69: 405-406, 1953. 

2 Beneventi, F. A.: Retropubic Prostatectomy for Benign Enlargement of the Prostate 
Gland. Springfield, Ill.: Charles C. Thomas, 1953. 

3 Lame, E. L. and Chang, H. C.: Pubic and ischial necrosis following cystostomy and 
prostatectomy (osteitis pubis). Am. J. Roentgenol., 71: 193-212, 1954. 

4 Leucutia, T.: Osteitis pubis and its treatment by roentgen irradiation. Am. J. Roent¬ 
genol., 66: 385-404, 1951. 
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m the legions of the symphysis and ischu Eventually the mvolv ed bones iiecome 
thicker and moie dense than noimal, and theie may be an obliteration of the 
sjmphjsis pioduced by a fusion of the two pubic bones Four cases of associated 
arthritis of one 01 both hips have been icpoited 3 

ETIOLOGV 

Hie many concepts advanced to explain the cause of osteitis pubis may be 
consideied undei the general headings of 1) tiaumato the pubis, 2) infection, and 
3) impaiied circulation 

Trauma Seveial linestigatois have suggested that mjuiies of the pubis due 
to the piessuie of retiaetois, avulsion of lectus and tiansveisahs fibeis, and 
needle pricks were lesponsible 5 10 In suppoit of this supposition there have been 
five cases following external trauma to the pubis 11 However, Wheeler has failed 
to produce the lesion by pubic trauma and infection in inbbits, 12 and Beneventi 
and Spellman were unsuccessful in expeiinients on dogs aftei opening the bladder 
to allow seepage of mine, nutation of the obturatoi neive, fulguiation of the 
postenor pubis and excision of laige wedges of fibiocaitiiage fiom the symphy 
sis 1 Dehbeiatc trauma to the pubic penosteum in cases of letiopubic vesico 
uretlnal suspension operation of Maishall, Marchetti and Ivrants chd not lesult 
in any observable damage to the pubic bone Also osteitis and osteomyelitis have 
been iare following pubiotomies and symphysiotomies 2 

Infection Infection is the most populai of the etiologies suggested foi the 
condition The usual clinical couiseof mild fevei, leukocytosis, development of 
sinus tracts, and increased sedimentation late associated with the loentgen 
appearance of bone destruction and demineiahzation suggests that mflamma 
tion is piesent In fourteen cases in winch biopsies of the pubis weie obtained, 
thnteen showed some evidence of inflammation 3 8 11 1319 Cultuies of the 

bone and exudate have levealed the presence of Pseudomonas aeruginosa, 
Bacillus protons, and Bacillus coh 7 IS 19 

5 Beer, E Periostitis of symphysis and descending rnnn of pubes following suprapubic 
operations Internat J Mod i. Surg , 37 224 225 1924 

Beer, E Periostitis and osteitis of sjmplijsis and rum of pubis following suprapubic 
cystotomies J Urol , 20 . 233-23G, 1928 

Eriedenberg, Z B Osteitis pubis with involvement of hip joint J Bone cL Joint Surg , 
32 A 924-927, 1950 

5 Rirz, E Osteitis pubis after suprapubic operation on bladder with report of 10 eases 
Surg , 34 272-276, 1947 

Klemberg, S Osteitis pubis J Urol , 48 635-641 1942 
Klerafelter, E W Osteitis pubis Am J Roentgenol 63 36S 371,1950 
Adams, R J and Chandler, F A Osteitis pubis of traumatic etiologj r J Bone tv 

»nn urg » 36 A 685-096, 1953 T rT , 

Wheeler, W K Periostitis pubes following suprapubic ejstostomy J Urol 45 
467-475, 1941 

13 Beach E W Osteitis pubis Urologic and roentgenographic study Urol & Cutan 
Rev 63 577-584,1949 

Goldstein, A E and Rubin, S \V Osteitis pubis following supiapubic prostatectomy 
reS ii t S Wl ^ deep roentgen therapj Am J Surg , 74 4S0-4S7 1947 _ tt , 

ce .,T. ava ^ e > ^ I* and Hamm, V C Osteitis pubis Its etiologj and pathology J Urol 
66 418-423, 1951 

?®^ u schat, M Osteitis pubis following prostatectomj J Uiol , 54 447-458 1945 
Peirson, E L Jr Osteochondntis of sjmphjsis pubis Surg , Gynec A, Obst , 49 
834-83S,1929 

i! ?' a ^ P J Discussion of paper by Wheeler, W Iv J Urol , 45 497-498 1941 
T Oliver, C M Pelvic bnne changes following suprapubic prostatectomj Bull Uosp 
Joint Dis , 2 10-20, 1941 
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Against the theory that infection alone causes the disease are the unsuccessful 
attempts to produce the disease in experimental animals even with figuration 
of the periosteum, irritation of the soft tissues, and free seepage of urine about 
the injured pubis. 1 The distribution of the lesion is entirely unlike that of osteo¬ 
myelitis or osteitis in other parts of the body. One of the characteristic features 
of osteitis pubis is its almost symmetrical bilateral involvement of the pubis and 
iscliia. It is hardly conceivable that an infectious process would remain limited 
to these areas and produce so uniform a picture. The usual lack of sequestration 
and the occurrence after trauma to the pubis also suggest that factors other than 
infection are responsible. Pseudomonas aeruginosa and Proteus vulgaris, organ¬ 
isms recovered from cultures of exudate and biopsy specimens, are frequent 
contaminants of surgical wounds and only rarely produce evidence of patho¬ 
genicity. A case of osteitis of the superior ramus of the pubis due to organisms 
of a similar type following perforation of the sigmoid colon has been encountered. 
Organisms cultured from a pelvic abscess adjacent to the pubis were Aerobacter 
aerogenes, Proteus vulgaris, Bacillus coli, Streptococcus faecalis, and Strepto¬ 
coccus viridans. Roentgenograms taken three months after the onset of symp¬ 
toms revealed a diffuse sclerosis and thickening of bone (fig. 1). The distribution 
and roentgen appearance bear no resemblance to that found in osteitis pubis. 

Impaired circulation. Adams and Chandler suggest the possibility that trauma 
to the pubis causes periosteal and subperiosteal damage resulting in thrombo¬ 
embolic occlusion of the end vessels. Beneventi mentions interruption of cir¬ 
culation as a theory but dismisses it from consideration with the observation 
that in the first 100 cases of cystectomy at the New York Hospital there was 
only one case of osteitis pubis. It is obvious that interference with the arterial 
circulation to bone would not produce the demineralization that is seen on 
roentgenograms since devitalized bone retains its normal mineral content. 
Batson has expressed the belief that trauma to the prostatic venous plexus and 
perhaps to the small vessel serving the pubis and ischia was a causative factor. 
The prostatic plexus drains the many small veins emerging from the posterior 



Fig. 1. Sclerosis and thickening of bone limited to lateral part of superior ra,mus of pubis 
secondary to pelvic abscess as result of perforation of sigmoid colon. Medial aspect ot 
pubis is protected by capsule of symphysis pubis This does not resemble osteitis pubis. 
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Fig. 2. Osseous phlebograms of left pubis. This film was obtained at completion of in¬ 
jection of 7 cc of 30 per cent urokon. Venous channels of bone drain rapidly into pudendal, 
vesical and prostatic plexuses. At this early stage, the pubic obturator, inferior gluteal 
and hypogastric veins arc already filled. Some veins can be seen to drain toward left hip. 
Patient had no evidence of osteitis pubis. 

aspect of the pubis and ischium. Damage to the prostatic plexus producing 
obstruction would cause dilatation of the veins and hyperemia which could 
result in demineralization of the bony structures. 

Since the venous occlusion theory seemed to be the only one that would ex¬ 
plain the roentgen features, it seemed worthwhile to see if venous occlusion was 
present. Therefore, attempts were made to demonstrate the venous drainage 
from the pubis in normal patients, after uncomplicated retropubic and suprapubic 
prostatectomies and in postoperative patients with osteitis pubis. To accom¬ 
plish this, a technique was employed that has recently been used to demonstrate 
the venous drainage from various bones. This consists of the rapid injection of a 
water soluble contrast material into the venous sinusoids of the bone and the 
exposure of serial roentgenograms. 20 ' 21 Figure 2 demonstrates the venous drain¬ 
age in a patient who had previously undergone suprapubic prostatectomy. The 
opaque material can he seen to he draining rapidly from the pubis through 
multiple small veins. These then drain into the pudendal, vesical, and prostatie 
venous plexuses and through the pubic veins to the obturator, inferior gluteal, 
and hypogastric veins. Where there is no venous obstruction the drainage is 
rapid; the larger pelvic vessels fill within two seconds after the completion of the 
injection. Osseous phlebography of the pubis was also performed on one patient 
who had a perineal prostatectomy and subsequent transurethral resection, three 
patients who had retropubic prostatectomies, and one woman who had an 
abdominoperineal resection for carcinoma of the rectum. 

CASE IiEPOKTS 

Case 1. A patient who had typical symptoms and roentgenograms demon¬ 
strating osteitis pubis following a retropubic prostatectomy was studied. During 
the course of the injection, which was done under local anesthesia, there was an 

10 Begg, A. C.: Intraosseous venography of lower limb and pelvis. Brit. J Radiol 
27: 31S-324, 1951. 

11 Tori, Giulio: Radiological demonstration of azygos and other thoraco-abdominal 
veins in the living. Brit. J. Iladiol., 27: 1G-22, 11)54. 
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absence of pain. This was unusual in that all of the patients without osteitis 
pubis complained of mild to severe transient pain. The needle entered the 
softened bone very readily. The roentgenograms demonstrate huge dilated 
tortuous venous channels in the region of the osseous lesion on both sides of 
midline. Roentgenograms taken as long as 10 seconds later show no evidence of 
drainage to the main pelvic venous channels. Stereoscopically some of the vessels 
appear to be within the bone and others along the surface. A point of particular 
interest is the location of some of the dilated channels along the cortex of the 
inferior ramus of the pubis so that they fit within the cortical erosions seen on the 
plain films and typical of osteitis pubis. It appears certain that these vessels 



Fig. 3. A, osteitis pubis following retropubic prostatectomy. Roentgenograms were ob¬ 
tained 2 months after surgery and 1 month after onset of pain. There is a diffuse deminerali¬ 
zation of medial aspect of superior ramus and entire inferior ramus of pubis. Some localized 
areas of erosion of cortex are present adjacent to symphysis and medial aspects of interior 
rami. 

B, osseous phlebogram of same patient. Roentgenogram obtained 10 seconds after com¬ 
pletion of injection of 10 cc of 30 per cent urokon. Huge dilated, tortuous, venous channels 
are present with distribution almost identical to osseous lesion. No drainage to pelvic ve¬ 
nous plexuses or deep pelvic veins Some of these vessels are within bone and others along i 
surface. Some dilated channels fit within cortical defects of inferior rami. A large vein ap¬ 
pears to be causing erosion about symphysis pubis. Shadow at upper border ot pno 
graph is caused by barium in colon. 


pathogenesis of osteitis pubis 
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Fig. 4. A probable osteitis pubis demonstrated about 4 months afteranabdominoperii 
resection for carcinoma of rectum. Onset of pain occurred about2,£ months after surg< 
Medial part of superior rami and inferior rami of pubis aie demineralized, there is as 
no significant degree of cortical erosion. . . . , 

B, injection of 30 per cent urokon into superior ramus of pubis. Opaque material 
entered many of the venous sinusoids of bone but there is veiy little drainage. Drain 
that is present is through large vein extending toward hip region rather than through pe 
veins. 

C, second injection of 30 per ci 

physis pubis. Opaque material i' . ■ 

smaller veins along superior mart— — i*-- - • ‘ . . , . . • „ . 

vein in the symphysis .s filled Compare with figure 2 in which pelvic veins are rapidly fil 

D, obtained about 6 seconds after C. Obturator and hypogastric veins aie filled but tl 
is do significant degree of filling of pelvic venous plexuses. There is a considerable degre 
delay in filling of vessels. 


edle inserted near s; 
>oids of bone and sc 
. left hip. A rather k 


are interposed between the periosteum and cortical bone and have caused 
erosion of the cortical surface. A large dilated vein can also be seen superimpo 
upon the symphysis pubis. This vein fits into the space of the widened symphj 
and could have produced the apparent widening by the effect of pressuie uj 
the adjacent cortical surfaces (fig. 3). 

Case 2. A female patient with symptoms of severe pubic pain occurring 
proximately 2months after abdominoperineal resection for carcinoma of 
rectum and roentgenograms resembling osteitis pubis hail an osseous plilebogr 
approximately four months later. On the first injection into the superior ran 
of the left pubis the opaque material remained within the bone (fig. 4). 1 
needle was reinserted into the infeiior margin of the body of the left pubis i 
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the injection repeated. The contrast solution eventually passed into the larger 
pelvic veins but the rate of transit appeared slower than usual with the obturator 
vein not filling until approximately five seconds after the completion of the 
injection. Several small vessels can be seen along the cortical surface of the 
inferior ramus of the pubis and a large vein along the symphysis pubis. 

DISCUSSIOX 

It would appear that case 2 could represent the first phase of osteitis pubis in 
which there has been some interference with venous flow from the pubic bone to 
the pelvic veins. Some of the blood does pass from the inferior ramus to these 
vessels but the rate of its flow is diminished. This partial obstruction to flow has 
produced a venous stasis within the pubic bone. Such venous stasis could result 
in demineralization of the bone due to pressure by the vessels upon the bony 
trabeculae. Case 1 represents an advanced stage in which there is a complete 
obstruction of the venous drainage, in the presence of normal arterial supply, 
from the medial end of the pubis and ischium. There is no filling of the pelvic 
venous plexuses indicating that they are completely occluded. The position of the 
characteristic cortical defects usually seen along the symphysis and medial 
aspects of the inferior rami of the pubis suggests that they are due to erosion by 
the dilated venous channels situated between the cortex and periosteum. During 
the healing stage the periosteum, which has been stripped from the underlying 
bone and perhaps stimulated by the associated inflammatory reaction, lays 
down new bone much as it does in osteomyelitis and scurvy. This produces the 
widened sclerotic bones and fusion of the symphysis that are seen in “healed” 
lesions. 

Two factors remain to be explained: 1) The cause of the venous obstruction 
remains to be demonstrated. This could be due to the surgical procedure and 
result from suture and fulguration of the vessels of the prostatic, vesical and 
pudendal venous plexuses or from thrombophlebitis as a result of trauma to 
the vessels. Thrombophlebitis may be the cause in the patients who have not 
undergone surgery. A combination of both may be involved. 2) The presence of 
microscopic evidence of inflammation and bacteriologic evidence of infection with 
avirulent organisms needs to be explained. It seems most likely that these 
organisms which are relatively resistant to most antibiotics used in modern 
urological surgery are secondary invaders. Ordinarily they would not be patho¬ 
genic, but in the presence of venous stasis and devitalized tissue they are capable 
of producing a low-grade inflammatory reaction. The mechanism by which 
roentgen therapy and cortisone have produced an alleviation of symptoms is 
probably due to a reduction of the inflammatory reaction. The means by which 
one or both hips may become involved, as reported in four cases in the literature, 
can be postulated on the same basis. As seen in the osseous phlebograms there is 
some drainage from the pubic bone to the vessels surrounding the hip and the 
femoral vein (fig. 2). 

We wish to express our appreciation to Dr. Robert Raphael and Dr. Phillip 
Lahr for their help in conducting this investigation. 
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A NO-COST DISPOSABLE URINARY DRAINAGE APPLIANCE 
WILLIAM II BIIICH 

Foi the last G months, At om hospital, we luue been employing the used 
venopak and litei bottle as a satisfactoiy uiniaiy drainage appliance (fig 1) 
There has been an unlimited supplj of these used tubes and bottles which were 
formerly discarded 

The appaiatus is assembled in this mannei The Murphy adaptei is lemoved 
fiom its elastic mounting and the small metal dnp extracted with a hemostat 
The air liltei is lemoved and discatded The dispensing cap is then unsciewed 
and the small metal adaptei in the mnei an filtei hole is likewise lemoved with 
a hemostat The pinch clamp on the plastic tubing and the distal gum tubing 
and its teinnnal plastic adaptei are lemoved The metal ling is then lemoved 
from the litei bottle The tubing, glass adaptei and bakehte cap are then cleaned 
under the tap and placed m a solution of mercuiy cyanide or aqueous zephuan 
The bottle is cleansed with tmctuie of green soap and linsed cleat undei the tap 
to remove any tiaces of sugai 01 otliei mgiedients which may lemain 




The appliance is assembled by leplacmg the bakelite cap on the bottle and 
niseitmg the distal plastic adaptei into the hole which oiigmally contained the 
small metal Murphy dnp 4 small pledget of stenle cotton is nisei ted into the 
now distal glass adapter and the tubing wrapped aiound the bottle and placed 
m a paper carton The top is folded and clipped with metal fasteners This is 
performed in our central supply loom and sufficient appliances aie placed on the 
floois for leady use The photogiaph shows the appaiatus befoie and after ar¬ 
rangement 

Aftei a letention cathetei is in place and the physician desnes constant diam- 
age, the glass poition of the Murphy dnp is then nisei ted into the catheter and 
the bottle placed on a small stool beside the bed The tubmg is practically kink- 
pioof and is of sufficient length to accommodate change of position of the pa¬ 
tient in bed 

Accepted for publication June 21,1955 
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These appliances were subjected to a 3-month trial on the urological service 
before recommending them for the entire hospital. No objections whatsoever 
have been encountered. They have been used on the first postoperative day fol¬ 
lowing transurethral and suprapubic prostatectomies where the drainage was 
many times quite bloody. Patients stated that the appliances were less confining 
to them movements, drained better and were less noticeable than rubber tubing. 
For the last 6 months, they have been used on all services where urinary drainage 
was desired and also several cases of common duct drainage following surgery. 
No objections have been encountered. An unlimited supply exists and the entire 
appliance can be discarded and a new one employed every two or three days. 
The graduated liter bottle serves as an excellent measure for output records. 

CONCLUSION 

A no-cost disposable urinary drainage appliance has been adequately tested 
and recommended for use. Aside from complete satisfaction of this appliance, 
there exists a marked saving to the hospital from expensive rubber tubing and 
glass adapters. 

286 S. Washington St., Waynesburg, Pa. 
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